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INTRODUCTION
T h i s  i s  a n  a c c o u n t  o f  a new bod y  o f  kn o w led g e  i n  t h e  
f i e l d  o f  p u b l i c  a d m i n i s t r a t i o n  and  a u t o m a t i o n .  The r e l a ­
t i o n s h i p  o f  c o m p u t e r s  a n d  p u b l i c  a d m i n i s t r a t i o n  i s  p r e s e n t e d  
a s  p a r t  o f  t h e  h i s t o r i c  e v o l u t i o n  o f  p u b l i c  a d m i n i s t r a t i o n  
and p a r t i c u l a r l y  a s  a p a r t  o f  t h e  s c i e n t i f i c  management 
p h a s e .  C e r t a i n  i d e a s  a b o u t  c o m p u t e r s  a r e  q u e s t i o n e d ,  and  
p r e s e n t  e v o l u t i o n a r y  s t a g e s  o f  c o m p u te r  u s e s  i n  p u b l i c  
s e r v i c e  a r e  p r e s e n t e d .
The e l e c t r o n i c  d a t a  p r o c e s s i n g  s y s t e m  i s  d e f i n e d  i n  
m a n /m a c h in e  t e r m s .  The m a c h in e  e n v i r o n m e n t  i s  f u n c t i o n a l l y  
d e s c r i b e d  by  t h e  h a r d w a r e  c l a s s i f i c a t i o n  o f  i n p u t ,  p r o c e s s i n g ,  
and  o u t p u t .  The s o f t w a r e  e l e m e n t s  o f  l a n g u a g e s  and p r o g ra m s  
a r e  e x p l a i n e d ,  and  t h e  p r e s e n t  t e c h n i q u e s  o f  s y s t e m  d e v e l o p ­
ment a r e  p r e s e n t e d  and c r i t i c i z e d .  The p u r p o s e  i s  t o  p r e s e n t  
t h e  EDP e n v i r o n m e n t  w i t h o u t  t h e  u s u a l  a s s o c i a t e d  m y s t e r y .
W h i le  c o m p u t e r s  h a v e  an  i n f l u e n c e  u p o n  n o r m a t i v e  and 
b e h a v i o r a l  a s p e c t s  o f  t h e  a d m i n i s t r a t i o n  o f  t h e  p u b l i c  
p r o g r a m s ,  t h e  m os t  d i r e c t  and p o t e n t i a l l y  s i g n i f i c a n t  r e s u l t s  
r e l a t e  t o  t h e  e x e c u t i o n  o r  o p e r a t i o n  o f  p u b l i c  s y s t e m s .  I n  
a l m o s t  e v e r y  g o v e r n m e n t a l  p ro g ra m ,  a u t o m a t i o n  c a n  p r o b a b l y  
p e r f o r m  t h e  p r e s e n t  m a n u a l  d u t i e s  o f  t h e  a d m i n i s t r a t o r  and
V
h i s  s t a f f .  A u to m a ted  c o n t r o l  d e v i c e s  a r e  e x p l a i n e d  a s  t h e  
f i r s t  s t e p  t o  t o t a l  s y s t e m  d e v e l o p m e n t .  A l s o ,  a u t o m a t i o n  o f  
a n  e n t i r e  o r g a n i z a t i o n  a s  w e l l  a s  a method o f  c o n t i n u a l  
im provem ent  o f  t h e  s y s t e m  i s  d e s c r i b e d .  U s u a l l y ,  t h e  f u l l y  
a u t o m a t e d  o r g a n i z a t i o n  w i l l  be I m p o s s i b l e  t o  a c h i e v e ,  b u t  i t  
r e p r e s e n t s  a n  o r g a n i z a t i o n a l  g o a l .
A b r i e f  d e s c r i p t i o n  o f  t h e  p r e s e n t  s t a t e  o f  c o m p u te r  
t e c h n i q u e s  i n  p o l i t i c a l  s c i e n c e  i s  p r e s e n t e d ,  a l o n g  w i t h  
t y p e s  o f  a p p l i c a t i o n s  i n  F e d e r a l ,  s t a t e ,  and l o c a l  g o v e r n ­
ment .
F i n a l l y ,  a p r o s p e c t u s  o f  o r g a n i z a t i o n a l  n e e d s  and  
d i r e c t i o n s  i s  p r o p o s e d ,  t o  im prove  t h e  know ledge  l e v e l  and  
u s e  o f  c o m p u t e r s  i n  p u b l i c  a d m i n i s t r a t i o n  f o r  t h e  im m ed ia te  
f u t u r e .
Common t e r m i n o l o g y  u s a g e  i s  f o l l o w e d .  F o r  e x am p le ,  
t h e  w o rd s  " d a t a "  and " i n f o r m a t i o n "  w h ic h  h a v e  d i f f e r e n t  
d e f i n i t i o n s  a r e  c u r r e n t l y  b e i n g  u s e d  i n t e r c h a n g e a b l y .
C o m p u te r s  a r e  r e f e r r e d  t o  a n t h r o p o m o r p h i c a l l y  i n  most  
l i t e r a t u r e .  B o th  o f  t h e s e  p r a c t i c e s  a r e  f o l l o w e d  i n  t h i s  
p r e s e n t a t i o n .
The a p p e n d i x  i n c l u d e s  e x p l a n a t o r y  and  t e c h n i c a l  
m a t e r i a l .  The l a t t e r  i n f o r m a t i o n  i s  composed m a i n l y  o f  a p p l i e d  
r e s e a r c h - a n d - d e v e l o p m e n t  r e p o r t s  o f  P r o j e c t  SPUR, D e p a r tm e n t  
o f  H o u s in g  a n d  Urban  D e v e lo p m e n t ,  R e g io n  V. These  c a s e  
s t u d i e s  a r e  o p e r a t i o n a l  e v i d e n c e  o f  t h e  v a l i d i t y  o f  a d m i n i s ­
t r a t i v e  c y b e r n e t i c s  and  t h e  t o t a l - a u t o m a t i o n  c o n c e p t .
Vi
T h i s  m a t e r i a l ,  a s  i s  c u s t o m a r y ,  c a n n o t  be  u s e d  
w i t h o u t  t h e  p e r m i s s i o n  o f  t h e  a u t h o r .  I n  a d d i t i o n ,  t h e  
p e r m i s s i o n  o f  t h e  R e g i o n a l  A d m i n i s t r a t o r ,  U n i t e d  S t a t e s  
D e p a r tm e n t  o f  H o u s in g  and  Urban  D e v e lo p m e n t ,  R e g io n  V, P o r t  
W o r th ,  Texas  m ust  a l s o  be  o b t a i n e d  s i n c e  c o n f i d e n t i a l  a g e n c y  
i n f o r m a t i o n  i s  i n c l u d e d .
v i i
AN EDP APPROACH IN PUBLIC ADMINISTRATION
CHAPTER I
THE RELATIONSHIP OF COMPUTERS AND PUBLIC ADMINISTRATION '
The i m p o r t a n c e  o f  a u t o m a t i o n  i n  g o v e r n m e n t a l  o p e r a ­
t i o n s  i s  e v i d e n c e d  b y  t h e  amount o f  e x p e n d i t u r e  f o r  t h i s  
p u r p o s e  b y  t h e  F e d e r a l  g o v e rn m e n t  a l o n e .  D u r i n g  f i s c a l  y e a r  
1964  t h e  U n i t e d  S t a t e s  g o v e rn m e n t  s p e n t  a p p r o x i m a t e l y  
$ 1 . 1  b i l l i o n  on c o m p u te r  t e c h n o l o g y . ^
A c o m p u te r  i s  a d e v i c e  t h a t  c a n  r e c e i v e ,  p r o c e s s ,  
and  p r o d u c e  i n f o r m a t i o n  a c c o r d i n g  t o  p l a n .  W h i le  t h e  
c o n t r i b u t i o n  o f  t h i s  e q u ip m e n t  i s  g e n e r a l l y  a c k n o w l e d g e d ,  
i t s  r e l a t i o n s h i p  t o  t h e  f i e l d  o f  p u b l i c  a d m i n i s t r a t i o n  h a s  
n o t  b e e n  c l e a r l y  d r a w n .  H i s t o r i c a l l y ,  a u t o m a t i o n  i s  a 
c o n t i n u u m  o f  t h e  e v o l u t i o n  o f  p u b l i c  s e r v i c e .  The p l a c i n g  
o f  a d m i n i s t r a t i v e  a u t o m a t i o n  i n  i t s  h i s t o r i c  p e r s p e c t i v e ,  
t h e  q u e s t i o n i n g  o f  c e r t a i n  i d e a s  a b o u t  c o m p u t e r s ,  a n d  t h e  
t r a c i n g  o f  e v o l u t i o n a r y  s t a g e s  o f  p r e s e n t  a p p l i c a t i o n s  c a n  
c o n t r i b u t e  t o  a b e t t e r  u n d e r s t a n d i n g  o f  t h i s  r e l a t i o n s h i p .
A b r i e f  e x a m i n a t i o n  o f  t h e  h i s t o r i c a l  d e v e l o p m e n t  o f  p u b l i c
^U. S . ,  G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n ,  The 
G overnm ent-W ide  ADP S h a r i n g  Exchange  p r o g r a m . A p r i l ,  196^ ,
p .  2.
2
a d m i n i s t r a t i o n  i n  t h e  U n i t e d  S t a t e s  w i l l  s e r v e  t o  p l a c e  t h i s  
r e c e n t  d e v e lo p m e n t  i n  p e r s p e c t i v e .
The E v o l u t i o n  o f  P u b l i c  A d m i n i s t r a t i o n  
A d m i n i s t r a t i v e  h i s t o r y  may h e  d i v i d e d  i n t o  t h e  
F e d e r a l i s t ,  t h e  D e m o c r a t i c ,  t h e  M o ra l  R e fo rm ,  an d  t h e  S c i e n -
p
t i f i c  Management p e r i o d s .
The c o m p e t e n c e ,  i m p a r t i a l i t y ,  an d  i n t e g r i t y  o f  t h e  
a d m i n i s t r a t i o n  o f  t h e  F e d e r a l i s t s  a r e  a  c r e d i t  t o  t h e  f a t h e r s  
o f  t h e  R e p u b l i c .  The D e m o c r a t i c  p e r i o d  s a c r i f i c e d  some o f  
t h i s  q u a l i t y  f o r  t h e  b e n e f i t  o f  t h e  s p o i l s m e n .  The r e v o l t  
a g a i n s t  t h i s  p a t r o n a g e  d u r i n g  t h e  M o ra l  R e fo rm  p e r i o d  
r e s u l t e d  i n  a r e s t o r a t i o n  o f  e f f i c i e n c y  a s  a g o a l  o f  p u b l i c  
s e r v i c e ,  and  i t  became a  p r e c u r s o r  o f  t h e  S c i e n t i f i c  Manage­
m ent  p e r i o d . 3
The p r o b l e m  o f  q u a l i t y  was compounded b y  a n  i n c r e a s e  
i n  q u a n t i t y  and  c o m p l e x i t y  o f  p u b l i c  p r o b l e m s  i n  t h e  
t w e n t i e t h  c e n t u r y .  The s c i e n t i f i c  t e c h n i q u e s  o f  F r e d e r i c k  
T a y l o r  and o t h e r  p i o n e e r s  i n  i n d u s t r i a l  management  w ere  
a d o p t e d  b y  t h e  p r o g r e s s i v e  p u b l i c  s e r v a n t s . ^  E a r l y  e f f o r t s  
w ere  made ± o  im prove  t h e  q u a l i t y  o f  s t r u c t u r e  a n d  p r o c e d u r e .  
C o n g r e s s  s u p p o r t e d  t h i s  t r e n d  b y  l e g i s l a t i o n  c r e a t i n g  t h e
^Leonard D. W hite, I n tr o d u c t io n  t o  the  Study o f  
p u b lic  A d m in is tr a t io n  (lith  e d . ;  New York: Macmillan Co. .
1 9 5 5 ) ,  p .  1 3 :---------------
^ I b i d . .  p p .  l k - 2 3 . 
^ I b i d . .  p .  20 .
3
B u r e a u  o f  E f f i c i e n c y  ( 1 9 1 3 -1 9 3 3 )  a s  w e l l  a s  t h e  B udge t  and  
A c c o u n t i n g  A ct  ( 1 9 2 1 ) . ^
The im p a c t  o f  e m e r g e n c i e s  b r o u g h t  f u r t h e r  t e s t s  o f  
t h e  c a p a c i t y  o f  a d m i n i s t r a t i o n . ^  The r e m e d i e s  o f  d e p r e s s i o n  
w ere  w i t h o u t  p r e c e d e n c e  a n d  r e q u i r e d  e x p e r i m e n t a t i o n  r e s u l t i n g  
i n  a  m u l t i p l i c i t y  o f  a g e n c i e s . ? The se  a g e n c i e s  were  o f t e n  
r e o r g a n i z e d  i n t o  q u a s i - d e p a r t m e n t s  l i k e  t h e  F e d e r a l  S e c u r i t y  
Agency and  t h e  H o u s in g  Home F i n a n c e  Agency.® A l t h o u g h  b o t h  
o f  t h e s e  e x a m p le s  h av e  a c h i e v e d  f u l l  d e p a r t m e n t a l  s t a t u s ,  
t h e  f a c t  r e m a i n s  t h a t  r e a r r a n g e m e n t  d o e s  n o t  n e c e s s a r i l y  
r e s u l t  i n  g r e a t  im provem en t  i n  a d m i n i s t r a t i o n .  W orld  War I I ,  
a s  a n o t h e r  e m e r g e n c y ,  b r o u g h t  f u r t h e r  e x p a n s i o n  o f  t h e  
F e d e r a l  e f f o r t . ^  The o v e r - a l l  e f f i c i e n c y  o f  t h e  a d m i n i s ­
t r a t i v e  e f f o r t  was n o t  m a t e r i a l l y  i n c r e a s e d .  P r o b le m s  o f  
q u a n t i t y  and  q u a l i t y  o f  p u b l i c  s e r v i c e  h av e  f a c e d  n o t  o n l y  
F e d e r a l  b u t  a l s o  s t a t e  a n d  l o c a l  o f f i c i a l s  down t o  t h e  
p r e s e n t .
The c o m p u t e r ,  a s  a  s o l v e r  o f  t h e s e  p r o b l e m s ,  h a s  
fo u n d  i t s  p l a c e  i n  t h e  S c i e n t i f i c  Management  p e r i o d .  I t  h a s  
i n c r e a s e d  e f f e c t i v e n e s s  a n d  p r o d u c t i v i t y  i n  g o v e rn m en t
^ F r i t z  M o r s t e i n  Marx ( e d . ) .  E l e m e n t s  o f  P u b l i c  
A d m i n i s t r â t  i o n  (2d  e d . ; Englewood C l i f f s ,  N. J . : P r e n t i c e -
H a l l ,  I n c . ,  I 9S9 ) ,  p .  20 .
^ I b i d . . p .  21 .
7 I b i d . .  p .  81 .
^ I b i d . .  p .  1 7 7 .
9 l b i d . .  p .  21 .
o p e r a t i o n s . ^ ®  N e v e r t h e l e s s ,  no  g e n e r a l  s u b -b o d y  o f  know ledge  
a b o u t  a u t o m a t i o n  h a s  b e e n  a v a i l a b l e  t o  t h e  p u b l i c  a d m i n i s ­
t r a t o r .
Q u e s t i o n a b l e  I d e a s  About C om pu te rs  
An e x p l a n a t i o n  o f  t h i s  n e g l e c t  l i e s  i n  t h e  f a i l u r e  
o f  p e o p l e ,  g e n e r a l l y ,  t o  a c c e p t  a u t o m a t i o n  a s  b e i n g  f a v o r a b l e  
t o  s o c i e t y .  I n  a d d i t i o n ,  t h i s  e x p e n s i v e  b u t  h i g h l y  p r o d u c t i v e  
t o o l  h a s  n o t  b e e n  p r o p e r l y  i d e n t i f i e d .
C o m p u te r s  and  S o c i e t y  
A u to m a t io n  i s  t h e  im p l e m e n t i n g  o f  p r o c e s s e s  b y  
a u t o m a t i c  m eans ,  b o t h  se  I f - o p e r a t i n g  and  s e l f - c o n t r o l l i n g . ^ ^  
L ik e  t h e  I n d u s t r i a l  R e v o l u t i o n ,  o f  w h ich  i t  i s  e i t h e r  a n  
e v o l u t i o n a r y  p a r t  o r  a h i g h e r  o r d e r  o f  d e v e l o p m e n t ,  a u t o m a t i o n  
i s  f e a r e d  b y  many. P a r t  o f  t h i s  f e e l i n g  may be  t r a c e d  t o  
f i c t i o n a l  m i s i n f o r m a t i o n  a b o u t  m ach ine  s u b j u g a t i o n  o f  man, a 
c o n c e p t  w h ic h  i s  f u n d a m e n t a l l y  i r r a t i o n a l .  Even m o n a r c h i c a l  
o r  o l i g a r c h i c a l  u s e  o f  h i g h l y  s o p h i s t i c a t e d  m a c h i n e s  f o r  
d o m i n a t i o n  o f  s o c i e t y  i s  n o t  l i k e l y ;  i t  c a n  be  a r g u e d  t h a t  a  
g r e a t  d e a l  o f  f r e e d o m  i s  r e q u i r e d  t o  p r o d u c e  an d  m a i n t a i n  t h e  
e n v i r o n m e n t  o f  i n v e n t i v e n e s s  n e c e s s a r y  f o r  t h i s  s o p h i s t i c a ­
t i o n .
^®U. S . ,  C o n g r e s s ,  S e n a t e ,  C om m it tee  on Government  
O p e r a t i o n s ,  R e p o r t  t o  t h e  P r e s i d e n t  on t h e  Management o f  
A u to m a t i c  D a ta  P r o c e s s i n g  i n  t h e  F e d e r a l  G o v e rn m e n t . 8 9 t h  
Cong . ,  1 s t  ô e s s . ,  1 9 6 5 , S e n .  Doc.  1^ ,  p .  i i i .
S . ,  B u r e a u  o f  t h e  B u d g e t ,  A u to m a t i c  D a ta  
P r o c e s s i n g  G l o s s a r y . I 9 6 2 , p .  1̂ .
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I t  i s  p o s s i b l e  t h a t  d e m o c r a c y ’ s g r e a t e s t  a l l y  c o u l d  
be  a u t o m a t i o n .  As Dewey p u t s  i t ,  "When t h e  m a c h in e  age  h a s _  
t h u s  p e r f e c t e d  i t s  m a c h i n e r y  i t  w i l l  be  a  means  o f  l i f e ,  n o t  
i t s  d e s p o t i c  m a s t e r .  D em ocracy  w i l l  come i n t o  i t s  own, f o r  
dem o c ra cy  i s  a  name f o r  a  l i f e  o f  f r e e  a n d  e n r i c h i n g  
communion.
A n o t h e r  f e a r  i s  t h a t  unem ploym ent  w i l l  r e s u l t  f ro m  
t h e  u s e  o f  t h e  c o m p u t e r .  V a s t  unem ploym ent  r e s u l t i n g  f ro m  
a u t o m a t i o n  h a s  n o t  m a t e r i a l i z e d .  A c c o r d i n g  t o  S imon,  any  
" u n d e s i r a b l e  t r a n s i e n t  e f f e c t s  o f  a u t o m a t i o n "  seem t o  come 
f rom  p o o r  h a n d l i n g  o f  t h e  c h a n g e . A u t o m a t i o n  n o t  o n l y  
i n c r e a s e s  t h e  a b i l i t y  t o  p r o d u c e  q u a n t i t a t i v e l y ;  i t  a l s o  
a l l o w s  r e s o u r c e s  t o  be  d e v o t e d  t o  r e s e a r c h  t a s k s ,  t h u s  
r e s u l t i n g  i n  more an d  more em p lo y m en t .
C e r t a i n  m i s c o n c e p t i o n s  a b o u t  c o m p u t e r  s y s t e m s  a r e  
commonly h e l d .  Some p r e v a l e n t  m i s i n f o r m a t i o n  h o l d s  t h a t  
c o m p u te r  r e s u l t s  a r e  d i s a p p o i n t i n g  an d  c o s t  more  t h a n  t h e y  
a r e  w o r t h  and  t h a t  c o m p u t e r s  do  r o u t i n e  work  a n d  h a v e  no  
b e a r i n g  on t h e  e n t i r e  o r g a n i z a t i o n .  Such c o n c l u s i o n s  h a v e
^ 2 j o h n  Dewey, The P u b l i c  and  I t s  P r o b le m s  (New 
Y ork ;  H en ry  H o l t  & C o . ,  1 9 2 7 ) ,  p .  18l|..
T h e re  i s  g r o w in g  e v i d e n c e  t h a t  t h e  e f f e c t  o f  a u t o ­
m a t i o n  w i l l  be  g e n e r a l l y  f a v o r a b l e  t o  s o c i e t y  a n d  i t o  ^ 
em p lo y m en t .  A r e v i e w  o f  t h i s  e v i d e n c e  c a n  be  f o u n d  i n  The 
A u to m a t io n  H y s t e r i a  b y  G eorge  T e r b o r g h  ( W a s h i n g t o n ,  D. C . : 
M a c h in e ry  a n d  A l l i e d  P r o d u c t s  I n s t i t u t e ,  1 9 6 5 ) .
^ ^ H e r b e r t  A. Simon,  The New S c i e n c e  o f  Management 
D e c i s i o n  (New Y ork ;  H a r p e r  & Row, I 9 6 0 ) ,  p .  3 6 .
b e e n  i n v e s t i g a t e d  a n d  fo u n d  t o  be  g r o u n d l e s s . Ik
D e f i n i t i o n  and  A n a lo g y
M i s i n f o r m a t i o n  i s  e x t e n s i v e  b u t  now here  i s  i t  more 
f u n d a m e n t a l  t h a n  i n  d e f i n i t i o n .  To many t h e  c o m p u te r  by  
d e f i n i t i o n  i s  l i m i t e d  t o  t h e  u s e  o f  c e r t a i n  d i s c i p l i n e s  o f  
t e c h n i c a l  o r i e n t a t i o n .
The word " c o m p u t e r s "  i s  a m i sn o m e r .  The i m p l i c a t i o n  
i s  t h a t  s u c h  m a c h i n e s  d e a l  o n l y  w i t h  n u m b e r s .  As symbol  
m a n i p u l a t o r s  o f  w o rd s  t h e y  becom e,  i n  f a c t ,  e l e c t r o n i c  d a t a  
p r o c e s s i n g  s y s t e m s .  Se ldom ,  i f  e v e r ,  a r e  t h e  d i f f e r e n c e s  
b e t w e e n  t h e  two c l e a r l y  d raw n i n  p u b l i c  a d m i n i s t r a t i o n .
Most o f t e n  c o m p u t e r s  a r e  r e l e g a t e d  t o  t h e  s c i e n t i f i c /  
e n g i n e e r i n g  a r e a s  a n d  o n l y  t o  t h o s e  a d m i n i s t r a t i v e  t a s k s  
t h a t  h a v e  q u a n t i t a t i v e  o u t p u t  r e q u i r e m e n t s .
T he re  i s  a  f u r t h e r  t e n d e n c y  f o r  p e r s o n s  a s s o c i a t e d  
w i t h  c o m p u t e r s  t o  f a i l  t o  c om m unica te  w i t h  n o n - a s s o c i a t e s .  
Many s u c h  d a t a  p r o c e s s o r s  a r e  more i n t e r e s t e d  i n  p u r s u i n g  a 
p r o f e s s i o n a l  s t a n d i n g  f o r  t h e i r  e m e r g in g  v o c a t i o n  t h a n  i n  
s e c u r i n g  t h e  u n d e r s t a n d i n g  o f  ma n a g e me n t . T h i s  c o n c e n ­
t r a t i o n  o f  e n p h a s i s  on p a r t i c u l a r  d i s c i p l i n e s  o r  s p e c i a l t i e s  
h a s  a l i e n a t e d  t h e  p u b l i c  e x e c u t i v e  f ro m  t h e  c o m p u t e r  e n v i r o n ­
ment ,
The u s e  o f  i n a d e q u a t e  a n a l o g y  i n  d e s c r i b i n g  c o m p u t e r s
^^M. V a i l l a n t  H i g g i n s o n ,  M anag ing  w i t h  EDP: A Look
a t  t h e  S t a t e  o f  t h e  A r t  (New Y ork :  A m e r ic an  Management
A s s . ,  196^ ) ,  p .  3 1 .
l ^ I b i d . .  p .  2$.
7
h a s  l e d  t o  f u r t h e r  m i s u n d e r s t a n d i n g »  C o m p u te r s  a r e  o f t e n  
c a l l e d  " g i a n t  b r a i n s , "  The a n a t o m i c a l  a n a l o g y  i s  m i s l e a d i n g .
A c o m p u te r  i s  n o t  a  b r a i n ;  h o w e v e r ,  a b r a i n  may be  composed 
o f  e x t e n s i v e  h i e r a r c h i e s  o f  c o m p u t e r s . p e r h a p s  a  c o m p u te r  
s y s t e m  o f  t h e  f u t u r e  may be  p r o p e r l y  d e s c r i b e d  a s  a  " b r a i n . "
The d e v e lo p m e n t  o f  h e u r i s t i c  s y s t e m s  o f  a  g e n e r a l  p r o b le m  
n a t u r e  i s  p r o g r e s s i n g . A t  p r e s e n t  a  b e t t e r  a n a t o m i c a l  
a n a l o g y  t o  d e s c r i b e  a c o m p u te r  would  be  t h e  t e r m  " g a n g l i o n . "
I n  i n t e r a c t i o n  w i t h  c o m p u t e r s  man i s  t h e  " b r a i n , "  b u t  c o m p u te r s  
c a n  be  m a n i p u l a t o r s  o f  i n f o r m a t i o n  o r  " g a n g l i a , "
F u r t h e r m o r e ,  c o m p u t e r s  c a n n o t  o p e r a t e  i n  i s o l a t i o n  
f ro m  man. The c o r r e c t  d e f i n i t i o n  o f  t h e  c o m p u te r  m us t  
i n c l u d e  c o n s i d e r a t i o n  o f  man’ s i n t e r a c t i o n  w i t h  i t .  The 
m an /m ach in e  com prom ise  h a s  b e e n  r e c o g n i z e d ;  h o w e v e r ,  g r e a t e r  
e f f o r t s  h a v e  b e e n  d e v o t e d  t o  t h e  m ach ine  a s p e c t s . ^ ®  The 
f i r s t  e f f o r t s  t o  i n s t r u c t  o r  p r o g ra m  a c o m p u t e r  w ere  t e d i o u s  
i n  c o m p a r i s o n  w i t h  t h e  s p e e d  and  e a s e  w i t h  w h ic h  t h e  p l a n  o r  
p r o g r a m  was  e x e c u t e d  b y  t h e  m a c h i n e .  These  d i f f i c u l t  human
^ ^ S a u l  B,  S e l l s ,  P s y c h o l o g y  and t h e  A u t o m a t i o n  o f  
I n f o r m a t i o n  P r o c e s s i n g  S y s t e m s ;  Use o f  C o m p u te r s  i n  
P s y c h o l o g y  B e h a v i o r  ( P o r t  W o r th ,  T e x a s ;  T e x as  C h r i s t i a n  
U n i v e r s i t y ,  I 96 I4. ) ,  p p .  6 1 - 6 2 .
l ^ U e w e l l ,  Shaw, an d  Simon, "A G e n e r a l  P ro b le m  
S o l v i n g  P ro g ram  f o r  a  C o r ^ u t e r ,  " C om pu te rs  a n d  A u t o m a t i o n .
V I I I  ( J u l y ,  I 9S9 ) ,  p p .  1 0 - 1 7 .
IR U. s..  C o n g r e s s ,  House ,  Com m it tee  on P o s t  O f f i c e  
and C i v i l  S e r v i c e ,  Use o f  E l e c t r o n i c  D a ta  P r o c e s s i n g  i n  t h e  
F e d e r a l  G o v e r n m e n t . 88 t h  C o n g , .  1 s t  S e s s . ,  19&3, H. R.  Doc.
8 5 8 , p .  2 3 o
8
e f f o r t s  w ere  t o l e r a t e d  b e c a u s e  t h e  c o s t  o f  m ac h in e  t i m e  
o f t e n  e x c e e d e d  t h e  c o s t  o f  human t i m e .  Once t h e  m ac h in e  
was p rogram m ed,  i t  p e r f o r m e d  w i t h  s p e e d  an d  a c c u r a c y  an d  
w i t h o u t  p r e j u d i c e  and  f a t i g u e  r e g a r d l e s s  o f  r e p e t i t i o n .  As 
t h e  Speed  and  c a p a c i t y  o f  c o m p u te r s  h a v e  i n c r e a s e d ,  t h e  c o s t  
p e r  o p e r a t i o n  h a s  d e c r e a s e d .  The r e s u l t  h a s  b e e n  t h a t  
a t t e n t i o n  c a n  now be  d i r e c t e d  t o  m a k in g  t h e  i n t e r a c t i o n  o f  
man and m ach in e  l e s s  c o m p l i c a t e d .  The m an /m ach in e  co m p ro ­
m ise  s h o u ld  b e  u n b a l a n c e d  i n  f a v o r  o f  man.
The m i s c o n c e p t i o n  t h a t  t h e  c o m p u te r  i s  a n  e x p e n s i v e  
o f f i c e  m ac h in e  w i t h  w h ic h  i t  i s  d i f f i c u l t  t o  i n t e r a c t  h a s  
l e d  t o  a  s t a t i c  r a t h e r  t h a n  a dynam ic  v iew o f  c o m p u t e r s .
T h i s  m i s t a k e n  v ie w ,  c o u p l e d  w i t h  t h e  o t h e r  m i s i n f o r m a t i o n ,  
h a s  l e f t  t h e  p u b l i c  a d m i n i s t r a t o r  u n i n f o r m e d  o r  c o n f u s e d .
E v o l u t i o n a r y  S t a g e s  o f  p r e s e n t  A p p l i c a t i o n s
F o r t u n a t e l y ,  t h e r e  i s  im provem ent  i n  t h i s  s i t u a t i o n .  
The i m p o r t a n c e  o f  management  t o  t h e  c o m p u te r  e n v i r o n m e n t ,  
and  t h e  i m p o r t a n c e  o f  c o m p u te r  c a p a b i l i t i e s  t o  m anagem ent ,  
a r e  now b e i n g  r e c o g n i z e d . ^0
Com pute r  a p p l i c a t i o n s  u s u a l l y  a r i s e  o u t  o f  t h e  
c o m p l e x i t y  o r  volume o f  v a r i a b l e s  and  i n v a r i a b l e s  i n  a 
p r o b le m .  S i n c e  t h e  c o s t  o f  t h e s e  t e c h n i q u e s  i s  c o n s i d e r a b l e ,  
f e a s i b i l i t y  s t u d i e s  o f  e a r l y  a p p l i c a t i o n s  were  b a s e d  on t h e
l ^ H i g g i n s o n ,  o p . c i t . .  p .  28 .
^ ^ I b i d . p . 100.
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a n t i c i p a t e d  s a v i n g s  o v e r  m a n u a l  m e t h o d s . T h i s  l e d  t o  
s e l e c t i o n  o f  a p p l i c a t i o n s  f o r  c o m p u te r  u s e  on an ad  hoc 
r a t h e r  t h a n  on a  t o t a l  o r  i n t e g r a t e d  b a s i s .  The f i r s t  
p h a s e ,  ad  hoc  a d m i n i s t r a t i o n  o f  c o m p u te r  a p p l i c a t i o n s ,  was 
m i c r o ,  o r  n a r r o w  i n  s c o p e ,  r a t h e r  t h a n  m a c ro ,  o r  b r o a d  i n  
s c o p e .  The m a n u a l  m e th o d s  u s u a l l y  s u p p l a n t e d  w ere  c l e r i c a l .
As a c l e r k ,  a  c o m p u te r  c a n  p r o d u c e  a  d e l u g e  o f  s i m p l e  t a b u ­
l a t e d  r e p o r t s  f o r  human d e c i s i o n - m a k e r s .  Management d e s i r e d  
t o  be  c o n c e r n e d  n o t  w i t h  a  f l o o d  o f  d a t a  b u t  o n l y  w i t h  t h e  
e x c e p t  i o n s .
The p h a s e  t h a t  b r o u g h t  a b o u t  management  by  e x c e p t i o n  
i s  t h e  p r e v e n t i v e  a d m i n i s t r a t i v e  p h a s e .  The t e r m  " p r e v e n t i v e  
a d m i n i s t r a t i o n "  h a s  b e e n  a s s o c i a t e d  w i t h  r e g u l a t o r y  a g e n c i e s . ^2 
I t s  m ea n in g  h e r e  i s  d i f f e r e n t  and  i s  s i m i l a r  t o  t h e  p r e v e n ­
t i v e  m e d i c i n e  c o n c e p t . I t  i s  a  s y s t e m  o f  r e p o r t i n g  and 
t r e a t i n g  i s o l a t e d  c a s e s  i n  o r d e r  t o  a v o i d  t h e  i r r a t i o n a l i t y  
o f  an  e p i d e m i c .  D u r i n g  t h i s  s t a g e  t h e  u s e  o f  t h e  i n c r e a s e d  
c a p a b i l i t y  o f  t h e  c o m p u te r  o f t e n  l e a d s  t o  a  t o t a l  o r  i n t e ­
g r a t e d  m ac ro  c o n c e p t  b y  means o f  p r o d u c t i o n  c o n t r o l  d e v i c e s .
The l a s t  p h a s e  i s  l a b e l e d  p r e d i c t i v e  a d m i n i s t r a t i o n ,  
a  m e th o d  w h ic h  c o m p u t e r  t e c h n o l o g y  w i l l  make a v a i l a b l e  t o  
f u t u r e  p u b l i c  e x e c u t i v e s .  T h e r e  i s  a l r e a d y  ample  r e a s o n  t o  
a n t i c i p a t e  t h a t  h i g h - f i d e l i t y  i n f o r m a t i o n  and  im p ro v ed
^^TJ.S . ,  B u r e a u  o f  t h e  B u d g e t ,  B u l l e t i n  6 O-6 ,
" S t u d i e s  P r e c e d i n g  t h e  A c q u i s i t i o n  o f  E q u i p m e n t , "  I 9 6 0 .
^ % h i t e ,  op.  c i t . .  p .  ^ 1 0 .
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r a t i o n a l  t e c h n i q u e s  w i l l  p e r m i t  t h e  p r e d i c t i o n  o f  c o n s e ­
q u e n c e s  o f  p u b l i c  p o l i c y  t o  s u c h  an  e x t e n t  t h a t  t h e  p r i m a r y  
a d m i n i s t r a t i v e  e f f o r t  w i l l  be f o c u s e d  on p ro g ram m in g  o r  
p l a n n i n g  new p o l i c i e s .
Summary
C o m p u te r s  a r e  r e l a t e d  t o  p u b l i c  a d m i n i s t r a t i o n  a s  
p a r t  o f  t h e  e v o l v i n g  S c i e n t i f i c  Management  p e r i o d .  The l a c k  
o f  a c c e p t a n c e  o f  c o m p u t e r s  t h r o u g h o u t  t h e  p u b l i c  e s t a b l i s h m e n t  
i s  c a u s e d  i n  p a r t  b y  m i s c o n c e p t i o n s  a b o u t  c o m p u t e r s .  T h i s  
s i t u a t i o n  i s  c h a n g i n g  a s  i n c r e a s e d  u t i l i z a t i o n  r e s u l t s  i n  
p r o g r e s s  f ro m  ad  hoc  t o  p r e d i c t i v e  a p p l i c a t i o n s .
CHAPTER I I  
AN ELECTRONIC DATA PROCESSING SYSTEM
The p u r p o s e  o f  t h i s  c h a p t e r  i s  n o t  t o  e x p l a i n  t h e  
e l e c t r o n i c  o p e r a t i o n s  o f  a n  EDP s y s t e m ,  b u t  r a t h e r  t o  p r e s e n t  
a n  o r d e r l y  d e s c r i p t i o n  o f  t h e  b a s i c  u n i t s  and t h e i r  f u n c t  i o n s  -  
i n  s u c h  a  m anner  a s  t o  d i s p e l  any  m y s t e r y  a b o u t  su ch  s y s t e m s . 
An EDP s y s t e m  c o u l d  be  e x p l a i n e d  f i r s t  by  c o n s i d e r i n g  i t s  
a p p l i c a t i o n ;  y e t ,  s u c h  a n  a p p r o a c h  w ou ld  be  t o o  b r o a d .  I f  
a  p r o b l e m  c a n  be  d e f i n e d  and t h e  r e q u i r e d  r e s o u r c e  em ployed ,  
t h e n  t h e  p r o b l e m  ca n  b e  s o l v e d .
To b e g i n  s u ch  a t a s k ,  t h e r e  i s  a  n e e d  t o  d e f i n e  b a s i c  
t e r m i n o l o g y .  The b a s i c  e l e m e n t s  i n  b o t h  t h e  m ac h in e  and  man 
p o r t i o n s  o f  t h e  r e l a t i o n s h i p  s h o u ld  be  i d e n t i f i e d .  The 
p r e s e n t  m e th o d  o f  a p p l i c a t i o n  d e v e lo p m e n t  s h o u l d  a l s o  be  
e x a m in e d .  EDP s y s t e m s  a r e  u s u a l l y  d i v i d e d  i n t o  " h a r d w a r e , "  
w h ic h  p e r t a i n s  t o  t h e  m a ch in e  e l e m e n t s  o r  u n i t s ,  and  " s o f t ­
w a r e , "  w h ic h  i n c l u d e s  t h e  human e l e m e n t s  o r  t h e  i n s t r u c ­
t i o n a l  d e v i c e s ,  m a n i p u l a t i v e  p r o g r a m s ,  and  t h e  l i k e .
B a s i c  T e rm in o lo g y
T h e re  a r e  two b a s i c  t y p e s  o f  c o m p u t e r s ;  d i g i t a l  and 
a n a l o g .  D a t a  p r o c e s s i n g  i s  a s s o c i a t e d  w i t h  t h e  d i g i t a l .
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The d i g i t a l  c o m p u te r ,  a s  i t s  name i m p l i e s ,  i s  a  c o u n t i n g  
m a c h in e ;  i t  r e c e i v e s  an d  m a n i p u l a t e s  n u m e r i c a l  d a t a ,  and. 
c a n  p r o d u c e  o u t p u t  made up o f  a l p h a b e t i c  and  n u m e r i c a l  
c h a r a c t e r s .  The a n a l o g  c o m p u te r ,  a s  i t s  name i m p l i e s ,  
r e p r e s e n t s  v a r i a b l e s  t h r o u g h  p h y s i c a l  a n a l o g i e s .  Of t h e  two,  
t h e  d i g i t a l  i s  more common. The s l i d e  r u l e  i s  a s im p l e  
a n a l o g  c o m p u t e r ;  t h e  a b a c u s  i s  a  s im p le  d i g i t a l  c o m p u t e r .
The word  " s y s t e m "  i s  o f t e n  u s e d  i n  t h e  r a t i o n a l  
a p p r o a c h  t o  a d m i n i s t r a t i o n .  I n  t h i s  d i s c u s s i o n  o f  e l e c t r o n i c  
d a t a  p r o c e s s i n g  s y s t e m s ,  a  s y s t e m  i s  a n  o r g a n i z e d  c o l l e c t i o n  
o f  p a r t s  u n i t e d  by  a r e g u l a t e d  i n t e r a c t i o n . ^
Hardw are
I n p u t
The p a r t s  o f  t h e  m a c h in e  s y s t e m  o f  a c o m p u te r  may be 
d i v i d e d  i n t o  i n p u t ,  p r o c e s s i n g ,  and  o u t p u t .  The i n p u t  
p o r t i o n  o f  t h e  c o m p u te r  u s u a l l y  c o n s i s t s  o f  a  m a c h in e  w h ich  
c o n v e r t s  p u n c h e d  h o l e s  i n  c a r d s  t o  e l e c t r o n i c  i m p u l s e s  t h a t  
c a n  be  m ach in e  i n t e r p r e t e d .  T h i s  i n p u t  u n i t  i s  c a l l e d  a  c a r d  
r e a d e r .
The u s e  o f  e i g h t y - c o l u m n  c a r d s  i s  a l m o s t  s t a n d a r d ,  
a s  i s  t h e  r e c t a n g u l a r  p unch  t h r o u g h  w h ic h  t h e  m a ch in e  
r e c e i v e s  t h e  e l e c t r o n i c  s i g n a l .  Most d a t a  a r e  d e l i b e r a t e l y  
c r e a t e d  by  k e y  p u n c h i n g ,  an  a c t i o n  p e r f o r m e d  on a  P r i n t i n g
^G l o s s a r y  o f  D a t a  P r o c e s s i n g  and  C o m m u n ic a t io n s  
Terms (2d  e d . ;  W e l l e s l e y  H i l l s ,  M a s s a c h u s e t t s ;  H o n e y w e l l ,  
I n c . ,  I 96S ) ,  p .  6 3 ,
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Card  P u n c h o U s in g  a  k e y b o a r d ,  t h e  o p e r a t o r  e l e c t r i c a l l y  
p r o d u c e s  a  p u n c h e d  h o l e  and  p r i n t s  t h e  c h a r a c t e r  o f  t h e  
punch  i n  a n y  o f  t h e  e i g h t y  c o lu m n s .  The v a l i d i t y  o f  t h e  
o p e r a t i o n  c a n  be  c h e c k e d  b y  a s i m i l a r  m a c h in e  c a l l e d  a 
V e r i f i e r .  The r e s u l t s  o f  t h e s e  two o p e r a t i o n s  a r e  d a t a  t h a t  
a r e  a l m o s t  e r r o r  f r e e .  T h e re  a r e  a  m u l t i t u d e  o f  o t h e r  
m e c h a n i c a l  an d  e l e c t r o n i c  ways t o  p u n c h  c a r d s ,  i n c l u d i n g  t h e  
u s e  o f  t h e  c o m p u te r  i t s e l f .  The i n p u t  d e v i c e  d e s c r i b e d  a s  
a  c a r d  r e a d e r  i s  u s u a l l y  a s s o c i a t e d  i n  one u n i t  w i t h  a 
p u n c h i n g  d e v i c e .  I n  a d d i t i o n  t o  p u n c h e d  c a r d s ,  o t h e r  m e d ia  
c a n  be u s e d ,  s u ch  a s  m a g n e t i c  t a p e ,  p a p e r  t a p e ,  m a g n e t i c  I n k  
c h a r a c t e r s ,  o p t i c a l  c h a r a c t e r  s e n s i n g ,  e t c .  The b a s i c  
m ach ine  i n p u t  u n i t  i s  u s u a l l y  t h e  c a r d  r e a d e r / p u n c h .
P r o c e s s i n g
A f t e r  t h e  d a t a  a r e  c o n v e r t e d  i n t o  e l e c t r o n i c  s i g n a l s ,  
t h e  p r o c e s s i n g  o r  h a n d l i n g  o f  d a t a  b e g i n s .  I t  c o n s i s t s  o f  
s t o r i n g  and  r e t r i e v i n g  d a t a ,  c o n t r o l l i n g  t h e  v a l i d i t y  o f  t h e  
d a t a ,  m a n i p u l a t i n g  d a t a  l o g i c a l l y  o r  a r i t h m e t i c a l l y ,  a s  w e l l  
a s  p e r f o r m i n g  t h e  d e s i r e d  o p e r a t i o n  upon,  t h e  d a t a .  A l l  o f  
t h i s  i s  c a r r i e d  o u t  i n  a  u n i t  known a s  a  p r o c e s s i n g  u n i t .
D a ta  S t o r a g e  a n d  R e t r i e v a l
S t o r a g e  o f  d a t a  r e f e r s  t o  t h e  p l a c i n g  o f  g i v e n  
e l e c t r o n i c  s i g n a l s  f o r  l e t t e r s  o r  n u m b e r s  i n  i d e n t i f i e d  
l o c a t i o n s  i n  t h e  s y s t e m .  These  l o c a t i o n s  o r  e l e c t r o n i c  
" p i g e o n  h o l e s "  i n  t h e  p r o c e s s i n g  u n i t  a r e  c a l l e d  c o r e  s t o r a g e  
The num ber  o f  I n d i v i d u a l  l e t t e r s  o r  num bers  t h a t  c a n  be
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s t o r e d  a r e  commonly m e a s u r e d  by  t h e  t h o u s a n d  o r  " k i l o . "  The 
c o r e - s t o r a g e  c a p a c i t y  o f  t h e  c o m p u te r  i s  d e s i g n a t e d  b y  t h e  
a b b r e v i a t i o n  K. A p r o c e s s i n g  u n i t  h a v i n g  a  c a p a c i t y  o f  
e i g h t  t h o u s a n d  s t o r a g e  l o c a t i o n s  w o u ld  be  c a l l e d  a n  8K 
c o m p u t e r .  O t h e r  s t o r a g e  d e v i c e s  c a n  b e  c o n n e c t e d  e i t h e r  
d i r e c t l y  o r  i n d i r e c t l y  w i t h  t h e  c e n t r a l  p r o c e s s i n g  u n i t .
The m os t  common d i r e c t  o r  i n - l i n e  t y p e s  a r e  t h e  s e q u e n t i a l  
and  random a c c e s s .  The s e q u e n t i a l  a r e  m a g n e t i c  t a p e  u n i t s ,  
w h ic h  o p e r a t e  l i k e  a  t a p e  r e c o r d e r .  To u s e  a m u s i c a l  
a n a l o g y ,  d a t a ,  l i k e  n o t e s ,  c a n  be  s c a n n e d  i n  t h e  same 
s e q u e n c e  i n  w h ic h  t h e y  w e re  r e c o r d e d .  On t h e  o t h e r  h a n d ,  
t h e  random  a c c e s s  u n i t  i s  l i k e  a  j u k e  b o x .  The d a t a  a r e  
s t o r e d  on d i s k s  t h a t  a r e  a r r a n g e d  v e r t i c a l l y .  The random  
a c c e s s  u n i t  c a n  r e c o v e r  a  p a r t i c u l a r  i t e m  o r  g ro u p  o f  c h a r a c ­
t e r s  f ro m  a n y  p a r t  o f  a n y  d i s k .
Each  p o s s i b l e  l o c a t i o n  f o r  a  s i n g l e  c h a r a c t e r  i s  
n u m b e re d .  T h i s  num ber  i s  c a l l e d  t h e  a d d r e s s .  By r e f e r r i n g  
t o  t h i s  a d d r e s s  i t  i s  p o s s i b l e  t o  p l a c e  a  c h a r a c t e r  a t  a  
g i v e n  s p o t  o r  t o  r e c o v e r  a  c h a r a c t e r  s t o r e d  t h e r e ;  h o w e v e r ,  
i t  i s  much e a s i e r  t o  t a g  o r  l a b e l  t h e  a d d r e s s  o f  e a c h  
i n d i v i d u a l  o r  g ro u p  o f  c h a r a c t e r s  and  r e f e r  t o  them  o n l y  by  
t h i s  name.  The c o m p u t e r ,  i f  p r o p e r l y  i n s t r u c t e d ,  c a n  l o c a t e  
t h e  l a b e l ,  t h e  l a b e l  a d d r e s s ,  and t h e n  t h e  d a t a .  D a ta  
r e t r i e v a l  i s  t h u s  p o s s i b l e  on a n  a n t h r o p o c e n t r i c  b a s i s .  The 
e l a p s e d  t i m e  o r  a c c e s s  t i m e  t o  r e c o v e r  d a t a  i n  t h i s  m anner  
c a n  be  m e a s u re d  i n  b i l l i o n t h s  o f  a  s e c o n d .  The a d m i n i s t r a t o r -
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u s e r  s h o u l d  h e  c o n c e r n e d  w i t h  t h e  v a l i d i t y ,  s e c u r i t y ,  and  
a c c e s s i b i l i t y  o f  t h e  d a t a  r a t h e r  t h a n  w i t h  t h e  e l e c t r o n i c  
m e c h a n i c s  o f  s t o r a g e  a n d  r e t r i e v a l .
C o n t r o l  o f  D a ta
W hi le  t h e  p r o c e s s i n g  u n i t  p r o v i d e s  b a s i c  s t o r a g e ,  
i t  a l s o  c o n t r o l s  d a t a  a s  i t  i s  p r o c e s s e d .  T h i s  c h e c k i n g  
p r o c e s s  i s  a u t o m a t i c  i n  some i n s t a n c e s .  F o r  e x a m p le ,  t h e  
h a r d w a r e  i s  c o n s t a n t l y  c h e c k i n g  t h e  v a l i d i t y  o f  t h e  s i g n a l s  
w h ic h  i t  i s  h a n d l i n g  t o  e n s u r e  t h a t  no  change  o c c u r s .  One 
su ch  c h e c k  i s  c a l l e d  b i t  p a r i t y .  T h i s  i s  one o f  t h e  r e a s o n s  
why h i g h  f i d e l i t y  d a t a  i s  a  c h a r a c t e r i s t i c  o f  t h e  s y s t e m .
Most c o m p u t e r s  a l s o  h ave  a  m a r g i n a l  c h e c k .  T h i s  i s  a n  
a u t o m a t i c  c o n t r o l  f e a t u r e ,  a  p r e v e n t i v e  m a i n t e n a n c e  c h e c k ,  
t h a t  l o c a t e s  d e f e c t i v e  u n i t s  i n  t h e  s y s t e m .  The c o m p u te r  
c a n  a l s o  be  i n s t r u c t e d  t o  d o u b le  c h e c k  any  i t e m ,  b u t  t h e  
most  i m p o r t a n t  c o n t r o l  f e a t u r e  o f  t h i s  n a t u r e  i s  i t s  c a p a ­
b i l i t y  o f  c o n t r o l l i n g  i t s  own o p e r a t i o n s .  Once c o r r e c t l y  
i n s t r u c t e d ,  t h e  c o m p u te r  f o l l o w s  t h e  p l a n  o f  t h e  u s e r  w i t h  
s p e e d  and  a c c u r a c y  and  w i t h o u t  f a t i g u e  o r  p r e j u d i c e .
M a n i p u l a t i o n  o f  D a t a
W ith  h i g h  f i d e l i t y  c o n t r o l  t h e  c o m p u te r  h a n d l e s  t h e  
d a t a  a s  r e q u i r e d .  B a s i c a l l y ,  t h r e e  f u n c t i o n s  a r e  e x e c u t e d  
by  t h e  p r o c e s s i n g  u n i t .  The f i r s t  i s  t h e  a r i t h m e t i c  and  
l o g i c a l  f u n c t i o n .  The m ac h in e  i s  c a p a b l e  t h r o u g h  p r o p e r  
i n s t r u c t i o n s  o f  a d d i n g ,  s u b t r a c t i n g ,  m u l t i p l y i n g ,  and  d i v i d i n g .
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I t  c a n  a l s o  p e r f o r m  a  f u n c t i o n  b a s e d  on a  c o n d i t i o n .  Fo r  
e x a m p le ,  i f  two g r o u p s  o f  c h a r a c t e r s  a r e  e q u a l ,  c e r t a i n  
o p e r a t i o n s  o r  s e q u e n c e s  c o u l d  be  p e r f o r m e d .  I f  o t h e r  c o n d i ­
t i o n s  a r e  t e s t e d ,  t h e n  o t h e r  o p e r a t i o n s  o r  s e q u e n c e s  c o u l d  
be  i n v o l v e d ,  e t c .
S e c o n d l y ,  t h e  d a t a  i n  t h e  same fo rm  i n  w h ich  t h e y  
w ere  i n t r o d u c e d ,  o r  w i t h  a l t e r a t i o n s  r e s u l t i n g  f ro m  a r i t h ­
m e t i c  o r  l o g i c a l  m a n i p u l a t i o n ,  c a n  be  t r a n s f e r r e d  o r  moved 
f rom  one d e s i g n a t e d  a r e a  t o  a n o t h e r  d e s i g n a t e d  a r e a .  F i n a l l y ,  
t h e  o p e r a t i o n  o f  a l l  p a r t s  o f  t h e  h a r d w a r e  s y s t e m  f u n c t i o n  
i s  d e s i g n a t e d  by  t h e  u s e r .  These  o p e r a t i o n a l  f u n c t i o n s  
i n c l u d e  s t a r t i n g ,  s t o p p i n g ,  i n p u t / o u t p u t  o p e r a t i o n s ,  e t c .
The p r o c e s s i n g  u n i t  i s ,  t h e r e f o r e ,  t h e  p r im e  
a p p a r a t u s  o f  t h e  s y s t e m .  I t  i s  h e r e  t h a t  t h e  p l a n  o f  t h e  
u s e r  i s  e x e c u t e d  u p o n  t h e  d a t a .  The i n t e r r e l a t i o n  o f  t h e s e  
f u n c t i o n s  g i v e s  t h e  u s e r  a h i g h l y  p o t e n t  i n f o r m a t i o n  s y s t e m .
The f u t u r e  o f  m a n i p u l a t i o n  o f  d a t a  i s  i n  t h e  h e u r i s t i c  
a r e a .  Simon e n v i s i o n s  EDP s y s t e m s  c a p a b l e  o f  j u d g i n g  t h e i r  
own p e r f o r m a n c e ,  r e c o g n i z i n g  e r r o r s ,  and m ak ing  n e c e s s a r y  
a d j u s t m e n t s . ^
O u tp u t
The p r i n c i p a l  o u t p u t  u n i t  o f  a c o m p u te r  s y s t e m  i s  
t h e  p r i n t e r .  T h i s  d e v i c e  i s  b a s i c a l l y  m e c h a n i c a l  and  
u s u a l l y  p r i n t s  a t  a  r a t e  r a n g i n g  f ro m  lj.00 t o  1 , 2 0 0  l i n e s  a
% im o n ,  o p . c i t . .  p .  2 S .
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m i n u t e .  A n o t h e r  s t a n d a r d  o u t p u t  i s  t h e  p u n c h e d  c a r d .  T h i s  
c a n  be  p r o d u c e d  h j  t h e  r e a d e r / p u n c h  u n i t ,  a s  m e n t i o n e d  a b o v e .  
The p u n ch ed  c a r d s  p r o d u c e d  by  t h e  c o m p u te r  h a v e  h o l e s  o n l y ,  
w h ic h  a r e  n o t  i n t e r p r e t e d  i n t o  p r i n t .  I f  i t  i s  n e c e s s a r y  
f o r  humans t o  r e a d  t h e  c a r d s ,  t h e y  c a n  be  i n t e r p r e t e d  b y  a  
s e p a r a t e  d e v i c e ,  w h ic h  p r i n t s  on t h e  c a r d ,  o r  on a  s e p a r a t e  
l i s t i n g ,  t h e  c h a r a c t e r s  w h ic h  t h e  p u n c h ed  h o l e s  r e p r e s e n t .
Some k e y p u n c h i n g  d e v i c e s  c a n  p e r f o r m  t h i s  same f u n c t i o n .
The s p e e d  and  a c c u r a c y  w i t h  w h ic h  t h e  c o m p u t e r  p u n c h e s  c a r d s  
makes i t  an  u n r i v a l e d  s o u r c e  o f  t h i s  t y p e  o f  o u t p u t .  S i n c e  
t h e  p r i n t e r  an d  t h e  c a r d  r e a d e r / p u n c h  a r e  i n  s e p a r a t e  u n i t s ,  
i t  i s  p o s s i b l e  f o r  m os t  b a s i c  c o m p u te r  s y s t e m s  t o  p r i n t  and 
p u n ch  e s s e n t i a l l y  a t  t h e  same t i m e .  I n  a d d i t i o n  t o  t h e s e  
b a s i c  o u t p u t  m e d ia ,  a d d i t i o n a l  e q u ip m e n t  c a n  p r o d u c e  mag­
n e t i c  t a p e ,  p a p e r  t a p e ,  c a t h o d e  r a y  im a g e s ,  an d  d r a w i n g s  o r  
m a p s .
Some d e v i c e s  h a v e  b o t h  i n p u t  an d  o u t p u t  c a p a b i l i t i e s .  
C o n s o l e  t y p e w r i t e r s  a n d  o t h e r  t e r m i n a l  u n i t s  c a n  com m unica te  
d i r e c t l y  w i t h  a  c o m p u t e r  s y s t e m .  B o th  i n p u t / o u t p u t  d e v i c e s  
a s  w e l l  a s  i n d i v i d u a l  o u t p u t  u n i t s  c a n  b e  u s e d  a t  a  d i s t a n c e  
f ro m  t h e  b a s i c  c o m p u t e r  s y s t e m .  The u s e  o f  n o r m a l  and  
s p e c i a l  t e l e p h o n i c  s y s t e m s  a l l o w s  f o r  t e l e p r o c e s s i n g  o f  
d a t a .
The s p e e d  o f  t h e  p r o c e s s i n g  u n i t  o f t e n  e x c e e d s  t h a t  
o f  t h e  i n p u t / o u t p u t  d e v i c e s .  O p t i c a l  s c a n n i n g  o f  d a t a  c o u l d  
i n c r e a s e  t h e  i n p u t  s p e e d  o f  f u t u r e  s y s t e m s ,  an d  p h o t o - c h e m i c a l
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p r i n t i n g  t e c h n i q u e s  w i l l  p o s s i b l y  o p e r a t e  a t  6 , 0 0 0  l i n e s  p e r  
m i n u t e .  The f u t u r e  o f  t h i s  m ethod  a s  a  p r i n t e r  o f  c o m p u te r  
o u t p u t  s h o u ld  be  o u t s t a n d i n g . ^
S o f t w a r e
S o f t w a r e  i s  a c o l l e c t i v e  name f o r  t h e  d e v i c e s  t h a t  
i n s t r u c t  t h e  c o m p u t e r .  The v a r i o u s  u n i t s  o f  t h e  c o m p u t e r  
a r e  c o n t r o l l e d  b y  e l e c t r o n i c  s i g n a l s ,  w h ich  a r e  i n i t i a t e d  by 
c e r t a i n  sy m b o ls  coded  i n t o  some i n p u t  m e d ia .  The c o l l e c t i o n  
o f  t h e s e  sym bo ls  a r e  c a l l e d  m ac h in e  l a n g u a g e .  T h i s  v o c a b u l a r y  
i s  d e s i g n e d  f o r  t h e  c o n v e n i e n c e  o f  t h e  m ech an ism  r a t h e r  t h a n  
t h a t  o f  man, t h e  u s e r .  I n  f a c t ,  t o  u s e  t h e s e  sy m b o ls  i n  t h e  
s e q u e n c e  r e q u i r e d  i s  v e r y  t e d i o u s . ^
I n  o r d e r  f o r  man t o  u s e  t h e  a p p a r a t u s  more r e a d i l y ,  
i n t e r m e d i a t e  l a n g u a g e s  w h ic h  a r e  e a s i e r  f o r  man h a v e  b e e n  
d e v e l o p e d .  T hese  d e v i c e s  g e n e r a t e  a n t h r o p o c e n t r i c  c o d e s  
i n t o  a p p a r a t o c e n t r i c  c o d e s .  Some h ave  a  o n e - c o d e - f o r - o n e -  
f u n c t i o n  r e l a t i o n s h i p ;  t h e s e  a r e  c a l l e d  a s s e m b l y  p r o g r a m s .  
O t h e r s  a r e  c a p a b l e  o f  t r a n s l a t i n g  one a n t h r o p o c e n t r i c  code  
i n t o  s e v e r a l  m a c h in e  f u n c t i o n s ;  t h e s e  a r e  c o m p i l e r s .  I n  
b o t h  a s s e m b l y  p r o g r a m s  and  c o m p i l e r s  t h e  e n t i r e  p r o b l e m  m ust  
be  s t a t e d  i n  e x a c t  d e t a i l  b e f o r e  t h e  c o m p u te r  w i l l  r e s p o n d
^Edward P .  R. H e a r l e  an d  Raymond J .  Mason, The Rand 
C o r p . ,  A D a t a  P r o c e s s i n g  S y s t e m  f o r  S t a t e  and  L o c a l  G o v e r n ­
m e n ts  (Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  
196^ ) ,  p .  6 .
^ e r t  F .  G r e e n ,  J r . ,  D i g i t a l  C o m p u te r s  i n  R e s e a r c h ;
An I n t r o d u c t i o n  f o r  B e h a v i o r a l  and  S o c i a l  S c i e n t i s t s  (New 
Y ork :  M c G ra w -H i l l ,  I n c . ,  1 9 6 3 ) ,  p .  75.
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p r o p e r l y .  T h e re  a r e  o t t i e r  l a n g u a g e  m e t h o d s ,  b u t  t h e  c o m p i l e r  
i s  t h e  m os t  common. R e g a r d l e s s  o f  t h e  m e th o d  u s e d ,  t h e  p r i ­
mary  u n i t  o f  t h e  s o f t w a r e  p a c k a g e  i s  t h e  l a n g u a g e  p ro g ra m .
A l a n g u a g e  i s ,  t h e r e f o r e ,  a g e n e r a l  p r o b l e m  fo rm .
The p r o d u c t s  o f  i t s  u t i l i z a t i o n  a r e  t h e  s p e c i f i c  "m ach in e  
l a n g u a g e "  i n s t r u c t i o n s  p r e s e n t e d  t o  t h e  c o m p u te r  f o r  s u b s t a n ­
t i v e  o u t p u t s .  T h e se  p l a n s  o f  i n s t r u c t i o n  a r e  p r o g r a m s .  The 
e l e m e n t s  o f  t h e  p r o g ra m  r e l a t e  t o  t h e  m ac h in e  u n i t  f u n c t i o n s  
and a r e  a r r a n g e d  i n  g r o u p s  o r  r o u t i n e s .  Such  a r r a n g e m e n t  
a l l o w s  f o r  r e p e t i t i o n  o f  r o u t i n e s  w i t h o u t  a  r e d u n d a n c y  o f  
i n s t r u c t i o n s .  The t o t a l  c o l l e c t i o n  o f  p r o g r a m s ,  t o g e t h e r  
w i t h  t h e  l a n g u a g e  d e v i c e ,  make up t h e  s o f t w a r e  p a c k a g e .
S y s te m  D eve lopm en t
S i n c e  t h e  c o s t  o f  m ach ine  and  man h o u r s  i s  c o n s i d ­
e r a b l e ,  a d e q u a t e  p r e p a r a t i o n  i s  n e e d e d  t o  a v o i d  w a s t e .  T h i s  
p r e p a r a t i o n  i s  c a l l e d  s y s t e m s  d e v e l o p m e n t ,  o r  " s y s t e m s . "  I t  
i s  a r a t i o n a l  d e v e lo p m e n t  o f  c o m p u te r  p r o g r a m s  t o  p r o d u c e  
c e r t a i n  d e f i n e d  o u t p u t .  P r e s e n t  s y s t e m s  t e c h n i q u e s  a r e  
somewhat i n e f f i c i e n t .  At t h e  p o i n t  o f  t r a n s l a t i o n  f ro m  a 
human p r o b le m  t o  a  m a ch in e  p r o b le m  t h e r e  a r e  many c h a n c e s  
f o r  e r r o r .  The a d m i n i s t r a t o r  c a n n o t  u s u a l l y  t r a n s l a t e  h i s  
p r o b le m  d i r e c t l y  t o  t h e  co m p u te r  b e c a u s e  o f  t h e  d i f f i c u l t y  
o f  u s i n g  p r e s e n t  l a n g u a g e s .  S i n c e  he must  a l l o w  s y s t e m s  
p e r s o n n e l  t o  t r a n s l a t e  h i s  p l a n  t o  t h e  m a c h in e ,  t h e r e  i s  
d a n g e r  o f  p r o f e s s i o n a l  o r  t r a n s c r i p t i o n  e r r o r .  A l l  t h r o u g h  
t h e  p r o c e s s  t h e  i n p u t ,  p r o c e s s i n g ,  and  o u t p u t  i n s t r u c t i o n s
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a r e  j u m b le d  a t  t h e  c a p r i c e  o f  t h e  s y s t e m s  p e r s o n n e l .  The 
d e v e lo p m e n t  o f  a  s o f t w a r e  s y s t e m  s h o u ld  b e  d e d u c t i v e  i n  
m e th o d o lo g y .  I t  u s u a l l y  i n c l u d e s  a f e a s i b i l i t y  s t u d y ,  
s y s t e m s  a n a l y s i s ,  p ro g ra m m in g ,  and t e s t i n g .
F e a s i b i l i t y  S t u d y  
F e a s i b i l i t y  s t u d i e s  a r e  b e c o m in g  l e s s  i m p o r t a n t ;  
m os t  p e o p l e  r e a l i z e  t h a t  a p p l i c a t i o n  d e p e n d s  a s  much on 
i n g e n u i t y  a s  on r e s o u r c e s .  A n t i c i p a t e d  s a v i n g s  were  t h e  
c r i t e r i a  f o r  jud g m en t  o f  t h e  r e s u l t s  o f  many e a r l y  s y s t e m s .  
Q u i t e  o f t e n  s a v i n g s  d i d  n o t  m a t e r i a l i z e .  I n s t e a d  t h e  
co m p e te n c e  o f  t h e  o r g a n i z a t i o n  i n c r e a s e d .  Some f e a s i b i l i t y  
s t u d i e s  hav e  h a d  t h e  d e t r i m e n t a l  e f f e c t  o f  d e v e l o p i n g  m i c r o  
r a t h e r  t h a n  m acro  s y s t e m s .
S y s t e m s  A n a l y s i s  
S y s te m s  a n a l y s i s  i s  so m e t im es  c o m p l e t e d  c o n c u r r e n t l y  
w i t h  t h e  f e a s i b i l i t y  s t u d y .  R e g a r d l e s s  o f  when i t  i s  done ,  
i t  i s  a h i g h l y  u n d e r e s t i m a t e d  p a r t  o f  s y s t e m s  d e v e l o p m e n t , ^  
W i t h o u t  p r o p e r  d e f i n i t i o n  t h e  p r o b l e m  w i l l  n e v e r  be  s o l v e d .  
T h i s  d i r e c t i o n  t o w a r d  s p e c i f i c  r e s u l t s  i s  o f t e n  l a c k i n g  
b e c a u s e  o f  t h e  f a i l u r e  o f  a d m i n i s t r a t o r s  t o  b e  i n v o l v e d .  
L a c k i n g  t h i s  s u p p o r t ,  t h e  s y s t e m s  a n a l y s t  o f t e n  h a s  t o  i n c l u d e  
i n e f f i c i e n t ,  p a r a s i t e  r o u t i n e s  i n  o r d e r  t o  g a i n  s t a f f  s u p p o r t  
n e c e s s a r y  f o r  s u r v i v a l  o f  t h e  s y s t e m .
^V. H. G o d d a rd ,  " T h re e  S t e p s  t o  S y s te m s  A n a l y s i s , "  
J o u r n a l  o f  D a t a  M anagem en t . I I , .  No. 9 ' ( S e p t . ,  I 96I4. ) ,  p .  38.
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W ith  t h e  s u p p o r t  o f  t h e  a d m i n i s t r a t o r  t h e  s y s t e m s  
a n a l y s t  c a n  d e t e r m i n e  t h e  c r i t e r i a  n e c e s s a r y  t o  j u d g e  t h e  
d e s i r e d  r e s u l t s .  T h i s  c r i t e r i o n  s h o u l d  n o t  b e  c o s t  p r i m a r i l y  
b u t  r a t h e r  maximum r e s u l t s .  Q u i t e  o f t e n  t h e  m os t  r e s u l t s  
c a n  b e  c h e a p e r  t h a n  j u s t  a u t o m a t i o n  o f  m a n u a l  s y s t e m s .  
A u t o m a t i o n  o f  t h e  e n t i r e  p r o c e s s  s h o u l d  b e  t h e  g o a l .  When 
a p a r t i c u l a r  p r o c e s s  r e q u i r e s  t h a t  man be  u s e d  on a  r o u t i n e  
b a s i s ,  s u ch  a  p r o c e s s  s h o u l d  b e  r e - e x a m i n e d  f o r  t h e  p o s s i ­
b i l i t y  o f  u s i n g  t h e  c o m p u t e r .  P r a c t i c a l l y  an y  jo b  c a n  be 
a u t o m a t e d ,  i f  t h e  jo b  h a s  b e e n  c l e a r l y  d e f i n e d . &
The d e d u c t i v e  a n a l y s i s  p r o c e e d s  by  d e f i n i n g  t h e  end  
r e s u l t s ,  t h e n  t h e  i n t e r m e d i a t e  r e s u l t s ,  and  f i n a l l y  t h e  
s o u r c e  d a t a  n e c e s s a r y  t o  p r o d u c e  b o t h .  S o u r c e  d a t a  c a n  b e s t  
be  o b t a i n e d  b y  a u t o m a t i o n .  I f  t h e  d a t a  i s  n o t  i n  t h e  fo rm  
o f  some i n p u t  m e d i a ,  t h e  c o m p u te r  c a n  a s s i s t  b y  p r o d u c i n g  
e v e r y  v a r i a t i o n  o f  d a t a  t h a t  i s  e x p e c t e d .  ( I t  was  n e c e s s a r y  
t o  know t h e s e  v a r i a t i o n s  b e f o r e  t h e  p r o b l e m  c o u l d  b e  d e f i n e d . ) 
Those  c a r d s  n o t  r e f l e c t i n g  t h e  v a r i a t i o n  t h a t  a c t u a l l y  d o e s  
o c c u r  s h o u l d  b e  d e s t r o y e d .  To a u t o m a t e  s o u r c e  d a t a  e n s u r e s  
h i g h - f i d e l i t y  r e s u l t s .  The same s o u r c e  d a t a  s h o u l d  b e  u s e d  
b y  a l l  l e v e l s  o f  t h e  o r g a n i z a t i o n .
T h i s  de n o v o  t y p e  o f  d e f i n i t i o n  i s  t h e  p r e f e r r e d  
m e th o d .  S om et im es  i t  i s  n e c e s s a r y  t o  d e f i n e  a n  e x i s t i n g  
s y s t e m .  T h i s  c a n  be  done b y  s e a r c h i n g  t h e  r e g u l a t i o n s ,  
m a n u a l s ,  p r o c e d u r e  g u i d e s ,  and  jo b  d e s c r i p t i o n s .  But  t h i s
^ G r e e n ,  o p . c i t . .  p .  239»
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i s  n o t  a l w a y s  p r o d u c t i v e „ I n t e r v i e w s  w i t h  k e y  p e r s o n n e l  a r e  
h e l p f u l ,  p r o v i d e d  t h e  d i s c u s s i o n s  f o l l o w  a p r e d e t e r m i n e d  l i n e  
o f  q u e s t i o n i n g .
S y s te m s  p e o p l e  i n  an  o r g a n i z a t i o n  a r e  u s u a l l y  l i m i t e d  
i n  n u m b e r . T h i s  d e l a y s  t h e  d e v e lo p m e n t  o f  a  t o t a l  s y s t e m  
and e n c o u r a g e s  t h e  more r o u t i n e  a p p l i c a t i o n s .  T h i s  s i t u a t i o n  
c a n  b e  a v o i d e d  b y  t r a i n i n g  p e r s o n n e l  i n  e a c h  s u b s e c t i o n  o f  
t h e  o r g a n i z a t i o n  i n  b a s i c  s y s t e m s  a n a l y s i s .  Not  o n l y  d o e s  
t h i s  g i v e  t h e  r e s u l t i n g  s y s t e m  t h e  c h a r a c t e r i s t i c  o f  b e i n g  
a  l o c a l  p r o d u c t ,  b u t  a l s o  t h e  s y s t e m  a n a l y s t  e x t e n d s  h i s  
p r o d u c t i o n  t h r o u g h  c o n s u l t a t i o n  r a t h e r  t h a n  t h r o u g h  o p e r a ­
t i o n .  Such t r a i n i n g  s e s s i o n s  c a n  i n c l u d e  t h e  h i s t o r i c  b a c k ­
g ro u n d  o f  s c i e n t i f i c  management  and a u t o m a t i o n ,  p r e s e n t  
s y s t e m s  t e c h n i q u e s ,  and  f i n a l l y  t h e  a n a l y s i s  o f  some s y s t e m  
o f  t h e  o r g a n i z a t i o n .
T h i s  s h o u l d  b e  done i n  n a r r a t i v e  a s  w e l l  a s  g r a p h i c  
f o rm .  Q u i t e  o f t e n  i t  i s  n e c e s s a r y  t o  t e a c h  t h e  t e c h n i q u e s  
o f  f l o w - c h a r t i n g .  A f l o w  c h a r t  i s  a  c o l l e c t i o n  o f  g r a p h i c  
sym bo ls  w h ich  show t h e  i n t e r r e l a t i o n s h i p  o f  e a c h  f u n c t i o n  o r  
u n i t  o f  a p r o p o s e d  s o l u t i o n .  (See g e n e r a l  s y s t e m  f lo w  c h a r t  
i n  A p p e n d ix  I I . )  T h e se  s y m b o ls  a r e  c o n n e c t e d  b y  a r r o w s  w h ic h  
i n d i c a t e  t h e  f l o w  f rom  s o u r c e  document  t o  r e s u l t s .  When 
c o m p l e t e d ,  i t  i s  t h e  s k e l e t a l  f ram ew ork  o f  t h e  p r o c e s s e s  and  
r e s o u r c e s  t o  b e  e m p lo y e d .  The c o m p l e t e  s y s t e m s  p r e s e n t a t i o n  
s h o u ld  i n c l u d e  a f l o w  c h a r t  and  a n a r r a t i v e  a n a l y s i s .  The 
l a t t e r  s h o u ld  i n c l u d e  e x h i b i t s  o f  t h e  s o u r c e  d o c u m e n ts  and
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o u t p u t  s a m p l e s .  Such  d o c u m e n t a t i o n  c a n  s a v e  t h e  p r o f e s s i o n a l  
s y s t e m  a n a l y s t s  w eek s  o f  w ork .
Programming
Once t h e  p r o b le m  h a s  b e e n  d e f i n e d ,  p r e f e r a b l y  de 
n o v o , t h e  i n t e r a c t i o n  w i t h  t h e  m ach ine  t e c h n o l o g y  b e g i n s .
By u s i n g  t h e  a n a l y s t ' s  r e p o r t ,  t h e  p rog ram m er  w r i t e s  t h e  
i n s t r u c t i o n s  f o r  t h e  i n p u t ,  p r o c e s s i n g ,  and  o u t p u t  f u n c t i o n s  
r e q u i r e d .  T h i s  o r d e r e d  l i s t i n g  o f  t h e  i n d i v i d u a l  and  g r o u p s  
o f  i n s t r u c t i o n s  i s  c a l l e d  " c o d i n g . "  Once i t  i s  c o m p le t e  t h e  
l i s t  i s  k e y p u n c h e d  and  v e r i f i e d .  I f  t h e  p r o g ra m  was coded  
i n  a  l a n g u a g e  o t h e r  t h a n  m ach in e  l a n g u a g e ,  t h e  n e x t  s t e p  i s  
t o  t a k e  t h e  d e c k  o f  c a r d s  ( s o u r c e  d e c k )  c o n t a i n i n g  t h e  
i n s t r u c t i o n s  and h a v e  them  p r o c e s s e d  by  t h e  c o m p u te r  u s i n g  
t h e  l a n g u a g e  c o m p i l e r ,  w h ic h  c h a n g e s  th e m  i n t o  m a c h in e  c o d e .  
Some e r r o r s  o f  o m i s s i o n  o r  c o m m is s io n  on t h e  p a r t  o f  t h e  
p r o g r a m  c a n  be  d e t e r m i n e d  by  a d i a g n o s t i c  l i s t i n g  p r o d u c e d  
a t  t h i s  t i m e .  The r e s o l v i n g  o f  t h e s e  e r r o r s  i s  c a l l e d
" d e b u g g i n g . "  When t h e  p r o g ra m  i s  e s s e n t i a l l y  e r r o r  f r e e ,  
t h e  d e c k  o f  m a c h in e  c o d e s  ( o b j e c t  d e c k )  i s  r e a d y  f o r  m ach ine  
o p e r a t i o n  w i t h  t y p i c a l  i n p u t  d a t a .
The p e r i o d  o f  t e s t i n g  c o n t i n u e s  u n t i l  e v e r y  v a r i a b l e  
c o n d i t i o n  h a s  b e e n  t e s t e d .  The p r o g ra m  may be  o p e r a t e d  
p a r a l l e l  w i t h  a n y  o t h e r  s i m i l a r  s y s t e m .  D u r i n g  t h i s  t im e  
d o c u m e n t a t i o n  and  t r a i n i n g  a i d s  a r e  f i n a l i z e d .  The im p o r t a n c e  
o f  t h i s  p r o c e s s  c a n n o t  b e  u n d e r e s t i m a t e d .
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Summary
These  h a r d w a r e  and  s o f t w a r e  e l e m e n t s  s h o u l d  be  
c o n s t a n t l y  d e v e l o p e d  i n t o  more  e f f i c i e n t  s y s t e m s .  The 
g r e a t e s t  d y s f u n c t i o n  o f  t h e  t e c h n o l o g y  i s  t h e  a b s e n c e  o f  
enough  p e r s o n s  who a r e  k n o w l e d g e a b l e  i n  i t s  u s e .  T h i s  c a n  
be  e n h a n c e d  b y  im p r o v in g  t h e  l a n g u a g e s ,  a c h i e v i n g  b e t t e r  
f u n c t i o n a l  d i v i s i o n  o f  t h e  t e c h n o l o g y ,  and  o f f e r i n g  more 
e x t e n s i v e  t r a i n i n g .  W i th  t h e s e  im p ro v em en ts  t h e  f u l l  
i n g e n u i t y  o f  t h e  a d m i n i s t r â t i v e - u s e r  c o u l d  be  u t i l i z e d .
CHAPTER I I I  
AUTOMATION AND ADMINISTRATION
D e f i n i n g  and  u n d e r s t a n d i n g  a n  EDP s y s t e m  i s  n o t  
e n o u g h ;  a p p l i c a t i o n  i s  n e c e s s a r y  b e f o r e  any  b e n e f i t s  a c c r u e .  
A d m i n i s t r a t i v e  s y s t e m s  s h o u l d  be  b r o a d  i n  s c o p e .  T h i s  t o t a l -  
s y s t e m  c o n c e p t  c a n  b e  a c h i e v e d  t h r o u g h  a  c o n t r o l  t e c h n i q u e  
w h ic h  i n c l u d e s  p l a n n i n g ,  e x e c u t i o n ,  a n d  e v a l u a t i n g  i n f o r m a ­
t i o n .  P r o p e r l y  a p p l i e d  t h r o u g h o u t  a n  o r g a n i z a t i o n ,  s u c h  a  
d e v i c e  becom es  t h e  b a s i s  f o r  a d m i n i s t r a t i v e  a u t o m a t i o n .
The d e c i s i o n ,  a s  a u n i t  o f  e x e c u t i v e  a c t i o n ,  c a n  be  
b a s e d  on f a c t o r s  o t h e r  t h a n  t h e  p u r e l y  a d m i n i s t r a t i v e .  
N o r m a t iv e  and  b e h a v i o r a l  r e s p o n s e s  may m o d i f y  t h e  e x e c u t i v e  
a c t i o n ;  h o w e v e r ,  t h e  c o m p u t e r  t e c h n i q u e s  p r e s e n t e d  h e r e  a r e
f o c u s e d  on t h e  a d m i n i s t r a t i v e  a p p l i c a t i o n s .
G o n t r o l
The w ord  " c o n t r o l "  h a s  b e e n  p a r t  o f  t h e  l i t e r a t u r e
o f  p u b l i c  a d m i n i s t r a t i o n  f o r  some t i m e .  I n  t h e  p a s t  i t  was
u s e d  i n  c o n n e c t i o n  w i t h  a u t h o r i t y  o r  p o w e r .  Mary P a r k e r  
F o l l e t t  d e f i n e d  c o n t r o l  a s  "power  e x e r c i s e d  a s  a  means t o w a r d
2S
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a s p e c i f i c  e n d . " L e o n a r d  W h i te  i n d i c a t e d  t h e  r e c i p r o c a l  
n a t u r e  o f  pow er  an d  c o n t r o l  when he  s t a t e d  t h a t  "pow er  i n  a 
d e m o c r a t i c  s o c i e t y  r e q u i r e s  c o n t r o l ,  and  t h e  g r e a t e r  t h e  
power  t h e  more  n e e d  f o r  c o n t r o l . T h e  power a s p e c t  o f  
a u t h o r i t y  and  c o n t r o l  h a s  g i v e n  way t o  t h e  t e a m  c o n c e p t .  A 
b e t t e r  word  f o r  c o n t r o l  i s  " c o - o r d i n a t i o n . "
What i s  c o n t r o l ?  A l e x  W. Rowe d e s c r i b e s  "S? v a r i e ­
t i e s "  o r  c o n n o t a t i o n s  o f  t h e  w o r d . ^  The p r o b l e m  o f  c o n t r o l  
i s  h a r d  t o  d e f i n e ,  b u t  i t  i s  b a s e d  on h i g h - f i d e l i t y  i n f o r m a ­
t i o n . ^  The co m p o n en ts  o f  t h i s  i n f o r m a t i o n  c o n s i s t  o f  
m ea su re m en t  d a t a  a b o u t  t h i n g s  and  t i m e .  T h i s  m ea su re m e n t  i s  
o r g a n i z e d  i n t o  a p l a n ,  i t s  e x e c u t i o n ,  and  an  e v a l u a t i o n .  I n  
t h i s  r e l a t i o n s h i p  t i m e  and  t h i n g s  h a v e  a  d i s s i m i l a r i t y .  One 
i s  u s u a l l y  t h e  c o n s t a n t  an d  t h e  o t h e r  i s  t h e  v a r i a b l e .  I n  a 
b u d g e t  t h e  t i m e  ( f i s c a l  y e a r )  i s  c o n s t a n t ,  b u t  t h e  t h i n g  
(money) i s  v a r i a b l e .  I n  a p r o d u c t i o n  c o n t r o l  p r o b l e m  t h e  
t h i n g  ( p r o d u c t )  i s  c o n s t a n t  and  t h e  t i m e  ( p r o d u c t i o n  t i m e )  
i s  v a r i a b l e .  The t h i n g s  may be  money,  m a t e r i a l s ,  o r  t h e  
a c t i o n s  o f  men. Time m e a s u r e s  t h e  o c c u r r e n c e  o f  a n  e v e n t  o r  
t h e  e x i s t e n c e  o f  a c o n d i t i o n .
^"Dynamic A d m i n i s t r a t i o n , "  The C o l l e c t e d  P a p e r s  o f  
Mary P a r k e r  F o l l e t t . e d .  H e n ry  C„ M e t c a l f  and  L. U rw ick  (New 
York;  H a r p e r  & B r o s . ,  1 9 ^ 2 ) ,  p .  9 9 .
^ W h i te ,  o p . c i t . .  p .  ^9 ^ .
^ D ona ld  G-. M alco lm ,  A la n  J .  Rowe, and L o r im e r  F .  
McConnel ,  Manageme n t  C o n t r o l  S y s t e m s (New Y ork :  J o h n  W i le y
& S o n s ,  I n c . ,  I 9 6 0 ) ,  p . 32 ,
^ I b i d „. p.  13,
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The most  common c o n t r o l  s i t u a t i o n  i n  p u b l i c  a d m i n i s ­
t r a t i o n  i s  t h e  b u d g e t a r y  p r o c e s s .  The b u d g e t  i t s e l f  i s  a 
p l a n  f o r  s p e n d i n g .  A c t u a l  e x p e n d i t u r e s  a r e  made ; e v a l u a t i o n  
i s  t h e n  a c c o m p l i s h e d  b y  c o m p a r in g  t h e s e  a c t u a l  am o u n ts  t o  
t h e  b u d g e t .  Thus  t h e  c o n t r o l  c y c l e  b e g i n s  anew. Common 
f l o w - c h a r t i n g  i s  o f t e n  h a r d  p r e s s e d  t o  show a  c o n t r o l  s i t u a ­
t i o n  b e c a u s e  f lo w  c h a r t s  a r e  l i n e a r ,  and  t h e  c y c l i c  c o n t r o l  
s i t u a t i o n  i s  b e s t  p o r t r a y e d  b y  a c i r c l e .
M easurem ent  d a t a  i m p l i e s  s t a n d a r d s ,  w h ic h  may be 
b a s e d  on q u a l i t y  o r  q u a n t i t y .  C o n t r o l  p r o g r a m s  c o n c e r n  b o t h  
t y p e s  o f  s t a n d a r d s .  The u s u a l  b u d g e t  i s  a q u a n t i t y  d e v i c e  ; 
ho w e v e r ,  t h e  f i r s t  Hoover  Com m iss ion  recommended a q u a l i t y  
s t a n d a r d  b y  a d v o c a t i n g  a  " p e r f o r m a n c e "  b u d g e t .  T h i s  t y p e  o f  
b u d g e t  i s  b a s e d  on g o a l  a c c o m p l i s h m e n t s  r a t h e r  t h a n  on l i n e
c;
i t e m  e x p e n d i t u r e s . ^
How i s  s u c h  q u a l i t y  a c h i e v e d ?  One way i s  t h r o u g h  
d e d u c t i v e  p r o b l e m  s o l v i n g .  S t a r t i n g  w i t h  t h e  d e s i r e d  
r e s u l t s ,  e a c h  s u b - p r o b l e m  i s  s o l v e d  t o  make t h e  maximum 
c o n t r i b u t i o n  t o  t h e  l a r g e r  p r o b l e m  b y  u s i n g  a  minimum of  
r e s o u r c e s .  Q u a l i t y  i s ,  t h e r e f o r e ,  more o f  a  m a t t e r  o f  
d e f i n i t i o n .  M easu rem en t  o f  ev e n  q u a l i t a t i v e  s t a n d a r d s  i s  
u s u a l l y  i n  t e r m s  o f  some q u a n t i t y .
C o m p u te r s  a r e  i d e a l  f o r  s o l v i n g  t h i s  d i lem m a s i n c e  
c o m p u te r  p r o g r a m s  a r e  d e d u c t i v e ,  r a t i o n a l  d e f i n i t i o n s .  The
^"Summary o f  R e p o r t s  o f  t h e  H oover  C o m m is s io n , "  
P u b l i c  A d m i n i s t r a t i o n  R e v i e w . IX ( S p r i n g ,  I 9I4.9 ) ,  p .  7 7 «
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c o n s t a n t  e n v i r o n m e n t  o f  t h e  c o m p u te r  a l l o w s  f o r  e x t r e m e  
a c c u r a c y  o f  q u a n t i t y  c o n t r o l s .
The o r g a n i z a t i o n a l  fo rm a t  o f  c o n t r o l  c a n  b e  e x p r e s s e d  
a s  a  p l a n ,  an  e x e c u t i o n  r e c o r d ,  and  an  e v a l u a t i o n .  The 
p l a n n i n g  p r o c e e d s  d e d u c t i v e l y  f ro m  r e s u l t s  t o  r e s o u r c e s  
w h i l e  t h e  e x e c u t i o n  o f  t h e  p l a n  i s  i n d u c t i v e  f rom  r e s o u r c e s  
t o  r e s u l t s .  E v a l u a t i o n  d e t e r m i n e s  t h e  v a l i d i t y  o f  t h e  p l a n .  
The a d m i n i s t r a t o r  may i n f l u e n c e  t h e  v a l u e  ju d g m e n t ,  o r  h e l p  
d e f i n e  t h e  g o a l ,  b u t  he  m ust  p r o d u c e  t h e  p l a n n e d  r e s u l t s .
P l a n n i n g
T h e re  a r e  two t y p e s  o f  p l a n s  i n  p u b l i c  a d m i n i s t r a ­
t i o n :  t h e  m a s t e r  o r  s t r a t e g i c  p l a n s ,  w h i c h  s e t  b r o a d ,  d i s t a n t
g o a l s ,  and  t h e  p r o g r a m  p l a n s ,  w h ic h  p e r t a i n  t o  im m ed ia te  
o u t p u t .  The p u b l i c  e x e c u t i v e  s h o u ld  be  c o n c e r n e d  w i t h  b o t h ,  
b u t  e s p e c i a l l y  w i t h  t h e  l a t t e r .
The c o m p u te r  h a s  a d d e d  t o  t h e  t e c h n i q u e s  o f  p l a n n i n g .  
The r a t i o n a l i t y  o f  F r e d e r i c k  T a y l o r ’ s p l a n n i n g  e f f o r t s  and  
t h e  g r a p h i c  p r e s e n t a t i o n  o f  H e n ry  G a n t t ’ s s c h e d u l e s  i n  
i n d u s t r i a l  p l a n n i n g  h a v e  b e e n  r e i n f o r c e d  b y  PERT (P ro g ra m  
E v a l u a t i o n  Review T e c h n i q u e )  and  b y  GPM ( C r i t i c a l  P a t h  
M e th o d ) .  B a s i c a l l y ,  b o t h  u s e  t h e  c r i t i c a l  p a t h ,  t h e  l o n g e s t  
s e r i e s  o f  e v e n t s  f ro m  t h e  b e g i n n i n g  t o  t h e  end  o f  a  p r o j e c t . ^
The f i r s t  s t e p ,  a g a i n  d e d u c t i v e l y ,  i s  t h e
G a b r i e l  N. S t i l i a n  and  O t h e r s ,  PERT--A New 
Management P l a n n i n g  and C o n t r o l  T e c h n i q u e  (New York ;  
A m e r ic an  Management A s s , ,  I 9 6 2 ) ,  p p .  1 9 - 2 0 ,
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I d e n t i f i c a t i o n  o f  t h e  r e s u l t s .  Ea ch  s u b - e v e n t  i s  t h e n  
d e t e r m i n e d  b y  i t s  c o n t r i b u t i o n  t o  t h e  n e x t  e v e n t .  J u s t  a s  
i n  b u d g e t i n g ,  t h e r e  i s  j u s t i f i c a t i o n  o f  e a c h  e v e n t  b a s e d  on 
c o n t r i b u t i o n  t o  t h e  n e x t  g o a l .  The q u a l i t y  o f  t h i s  c o n t r i b u ­
t i o n  i s  o f t e n  g i v e n  a  n u m e r i c a l  v a l u e ,  b u t  t h i s  a p p r o a c h  i s  
n o t  u n i v e r s a l . ?  The b e s t  a p p r o a c h  seems t o  b e  a  d e f i n i t i o n  
o f  t h e  n e c e s s a r y  q u a l i t y  o f  t h e  c o n t r i b u t i o n .  T h e re  h a v e  
a l s o  b e e n  a t t e m p t s  t o  s e t  a c o s t  f i g u r e  on e a c h  e v e n t ;  how­
e v e r ,  s u ch  c a l c u l a t i o n s  a r e  o f t e n  n o t  c o n s i s t e n t  w i t h  c u r r e n t  
a c c o u n t i n g  s i n c e  a n  e v e n t  may r e q u i r e  t h e  s e r v i c e s  o f  many 
d e p a r t m e n t s . ®  An e v e n t  i n  PERT i s  a  s t a t e  o r  c o n d i t i o n  t h a t  
o c c u r s  b u t  d o e s  n o t  consume t i m e ;  a n  a c t i v i t y  i s  a  t a s k  t h a t  
d o e s  t a k e  t i m e . ^  The b e s t  c o n t r o l  v a l u e  g i v e n  t o  e a c h  
a c t i v i t y  i s  i t s  e l a p s e d  t i m e  o f  a c c o m p l i s h m e n t .  I n  1958 t h e  
U n i t e d  S t a t e s  Navy u s e d  a c t i v i t y  an d  t im e  i n  i t s  i n i t i a l  
PERT p r o g r a m  f o r  t h e  P o l a r i s  Weapon S y s te m  D e v e lo p m e n t . ^ ®  
S im p ly  s t a t e d ,  e a c h  a c t i v i t y  i s  i d e n t i f i e d  and  g i v e n  a t i m e  
f a c t o r  f o r  i t s  a c c o m p l i s h m e n t .  The s e r i e s  o f  e v e n t s  t h a t  
t a k e s  t h e  l o n g e s t  t i m e  i s  t h e  c r i t i c a l  p a t h .  I n  o t h e r  w o rd s ,  
t h e  a c c o m p l i s h m e n t  o f  t h e  p r o j e c t  on t im e  w i l l  d e p en d  on t h e
c o m p l e t i o n  o f  e a c h  a c t i v i t y  o f  t h i s  s e r i e s  on s c h e d u l e .
S i n c e  an  a c t i v i t y  t i m e  may n o t  be  known, i t  i s
? I b i d . , PP . 23
® I b i d . . P* 2 2 .
9 l b i d . . p . 6 l .
l ® I b i d . . p . 2 2 .
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p o s s i b l e  t o  e s t im a t e  t h i s  unknown f a c t o r  m a th e m a t ic a l ly .
Based on th e  knowledge and e x p er ien ce  o f  the  p erson ,  who 
e i t h e r  must s o l v e  th e  problem or must have so lv ed  s i m i la r  
problems, th r e e  e s t i m a t e s  are made;
a .  An o p t i m i s t i c  t i m e - - t h e  time which i s  r eq u ired  
i f  th e  t a s k  i s  performed w ithou t  any problem.
This  i s  an u n r e a l i s t i c  s i t u a t i o n  and occurs  in  
only  about one out o f  one hundred i n s t a n c e s .
bo A most l i k e l y  t im e ~ - th e  time which,  in  a l l  proba­
b i l i t y ,  w i l l  be r eq u ired  t o  complete th e  t a s k ,  
c o n s id e r in g  the  u s u a l  number o f  problems.
c .  A p e s s i m i s t i c  t i m e - - t h e  o p p o s i t e  o f  th e  o p t i ­
m i s t i c  e s t i m a t e .  A time when e v e r y th in g  goes  
wrong and a l l  problems appear a l s o  o ccu rs  in  
about one out o f  one hundred c a s e s .
Using t h e s e  th r e e  e s t i m a t e s ,  the  a c t i v i t y  time can  
be c a l c u l a t e d  by adding the  o p t i m i s t i c  time (a) t o  four  
t im es  t h e  most l i k e l y  time (b ) t o  the  p e s s i m i s t i c  time (c )  
and d i v i d i n g  th e  t o t a l  by s i x  (AT =  ̂ ^
The a c t i v i t i e s  th a t  make up the  e n t i r e  p r o j e c t  may 
be arranged as  a network, a h o r i z o n t a l  o u t l i n e  o f  each ta s k
^^I b i d . . p .  6 2 .
l^ D a n ie l  D . Roman, "The PERT System: An A p p r a isa l
of  Program E v a lu a t io n  Review Technique," Readings in  Organiza­
t i o n  and Management, ed.  Huxley Madeheim, Edward M. Mazze, 
and Charles  S.  S t e i n  (New York; H olt ,  Rinehart & Winston,  
I n c . ,  1 9 6 3 ) ,  p .  1 2 7 o
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or  e v e n t  i n  r e l a t i o n s h i p  t o  o t h e r  t a s k s  o r  e v e n t s . A  
n e t w o r k  c o u l d  be  draw n  sh o w in g  a c t i v i t i e s  d u r i n g  t h e  p r e p a r a ­
t i o n  o f  a  m e a l .  S e v e r a l  t h i n g s  a r e  g o i n g  on s i m u l t a n e o u s l y  
t o  a c h i e v e  t h e  o b j e c t i v e .  The t i m e  i t  t a k e s  t o  p r e p a r e  t h e  
s l o w e s t  i t e m  w i l l  c o n s t i t u t e  t h e  c r i t i c a l  p a t h .  I n  o r d e r  t o  
Speed up t h e  m e a l  t h e  p r o d u c t i o n  t i m e  o f  some p h a s e  o f  t h e  
p r e p a r a t i o n  o f  t h i s  i t e m  must  be  r e d u c e d .  When t h i s  i s  d o n e .
some o t h e r  i t e m ' s  p r e p a r a t i o n  may become t h e  c r i t i c a l  p a t h .
0
I t  i s  e a s y  t o  s e e  t h a t  p l a n s  may have  t o  be  c h a n g e d .  T h i s  
f l e x i b i l i t y  o f  a PERT p l a n  a l l o w s  c o n s t a n t  e v a l u a t i o n  d u r i n g  
e x e c u t i o n  i n  o r d e r  t o  s p e e d  up p r o d u c t i o n .  T h i s  i s  programmed 
o r  c o n t r o l l e d  c h a n g e ,  n o t  random  a d j u s t m e n t .  I n  a  p r o j e c t  
t h a t  h a s  t h o u s a n d s  o f  e v e n t s  a c o m p u te r  c a n  b e  programmed t o  
g i v e  a c o n s t a n t  i n d i c a t i o n  o f  t h e  c r i t i c a l  p a t h .
By u s i n g  PERT o r  some m o d i f i c a t i o n ,  a  t o t a l  s y s t e m s  
p l a n  c a n  b e  d e v e l o p e d .  The p r o b l e m s  a r e  d e d u c t i v e l y  d e f i n e d .  
The i n t e r r e l a t i o n  o f  t h e  s u b - p a r t s  i s  known, a s  a r e  e s t i m a t e d  
o r  a c t u a l  t i m e  r e q u i r e m e n t s  f o r  t h e i r  a c c o m p l i s h m e n t .
E x e cu t  i o n
The p l a n  t e l l s  when s o m e th in g  m us t  b e  d o n e .  The 
p r o c e s s  o f  e x e c u t i o n  was c o n s i d e r e d  i n  c a l c u l a t i n g  a c t i v i t y  
o r  t a s k  t i m e ;  h o w e v e r ,  t h e  s i g n i f i c a n t  f a c t  i s  t h e  a c t u a l  
t i m e  o f  t a s k  c o m p l e t i o n .  T h i s  i n f o r m a t i o n  o n l y  h a s  s i g n i f i ­
c a n c e  i f  i t  i s  a c c u r a t e  and p r o m p t .
^ ^ S t i l i a n  and  O t h e r s ,  o p . c i t . .  p .  38 .
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S o u r c e  d a t a  a u t o m a t i o n  c a n  i n c r e a s e  t h e  v a l i d i t y  o f  
s u ch  r e p o r t i n g .  I t  i s  p o s s i b l e  t o  u s e  t h e  same s o u r c e  d o c u ­
ment f o r  p e r f o r m i n g  t h e  r e q u i r e d  a c t i v i t y  a s  w e l l  a s  f o r  
r e p o r t i n g  i t s  c o m p l e t i o n .  F o r  ex a m p le ,  a c o m p u te r  c a n  be 
programmed t o  p u n ch  a c a r d  w h ic h  would  p r o d u c e  a n  a m o r t i z a ­
t i o n  s c h e d u l e  i f  a  l o a n  o f f i c e r  a p p r o v e d  a l o a n .  By 
s u b m i t t i n g  t h e  c a r d ,  n o t  o n l y  w i l l  t h e  c o m p u te r  p r o d u c e  t h e  
a m o r t i z a t i o n  s c h e d u l e ,  b u t  i t  w i l l  a l s o  u p d a t e  i t s  own 
r e c o r d s  i n d i c a t i n g  l o a n  a p p r o v a l  an d  a m o r t i z a t i o n  s c h e d u l e  
p r e p a r e d  on t h e  c u r r e n t  d a t e .  When t h e  a c t i v i t y  i s  n o t  a 
d a t a - p r o c e s s i n g  t a s k ,  t h e n  t h e  c o m p l e t i o n  o f  t h e  t a s k  c a n  be  
a n t i c i p a t e d  b y  t h e  c o m p u te r  and  a r e p o r t i n g  s o u r c e  document  
p r e p a r e d .
The b e s t  a u t o m a t e d  s o u r c e  d o c u m en ts  do n o t  r e q u i r e  
a n y  a d d i t i o n a l  d a t a .  The p e r f o r m e r  s h o u ld  n o t  h ave  t o  
i n d i c a t e  a n y  c o n d i t i o n  o r  t i m e .  W h i le  t h e  c o m p u te r  d o e s  n o t  
n e e d  i t ,  t h e  c a r d  may be  s i g n e d  f o r  a u d i t  p u r p o s e s .
I f  n o n - a u t o m a t e d  s o u r c e  d o c u m e n ts  a r e  n o t  u s e d ,  t h e n  
v o u c h e r s ,  l e t t e r s ,  e t c . ,  a r e  u s e d  i n  a  m a n u a l  s y s t e m .  Such 
a c o n t r o l  s y s t e m  i s  h a r d l y  w o r t h  t h e  e f f o r t .  Each  t i m e  a 
human b e i n g  t r a n s c r i b e s  i n f o r m a t i o n ,  t h e  i n c i d e n c e  o f  e r r o r  
i n c r e a s e s .  When t h e  same d a t a  g o e s  f rom  one l e v e l  o f  a n  
o r g a n i z a t i o n  t h r o u g h  a n o t h e r ,  t h e  number  o f  o p p o r t u n i t i e s  
f o r  e r r o r s  i s  m u l t i p l i e d  b y  t h e  num ber  o f  p e r s o n s  i n v o l v e d .  
The f i d e l i t y  o f  s u c h  d a t a  makes i t  a l m o s t  w o r t h l e s s .  Not 
o n l y  s h o u ld  s o u r c e  d a t a  be a u t o m a t e d  a t  t h e  l o w e s t  l e v e l ,
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b u t  f ro m  t h a t  p o i n t  t h r o u g h o u t  t h e  o r g a n i z a t i o n  t h e  same 
d a t a  s h o u l d  b e  u s e d  i n  m a c h i n e - l a n g u a g e  f o r m a t .
Not o n l y  c o m p l e t i o n  o f  a n  a c t i v i t y  b u t  a l s o  o t h e r  
s t a t u s  c o n d i t i o n s  o f  t h e  a c t i v i t y  s h o u l d  b e  r e c o r d e d .  The 
a c t i v i t y  p e r f o r m e r  s h o u l d  h a v e  a m a c h i n e - l a n g u a g e  s o u r c e  
document  t h a t  r e c o r d s  an y  s u s p e n s i o n  o r  a t t r i t i o n  o f  t h e  t a s k  
a s  w e l l  a s  a  c u r r e n t  p r o c e s s i o n  n o t i c e .  I n  t h i s  way t h e  
e x a c t  s t a t u s  o f  a n  a c t i v i t y  c a n  be  r e c o r d e d .  T h e s e ,  l i k e  
t h e  c o m p l e t i o n  s o u r c e  d o c u m e n t ,  c a n  b e  p r e p a r e d  a s  a 
b y - p r o d u c t  o f  d a t a  p r o c e s s i n g .
When c a r d s  a r e  u s e d  f o r  t h i s  p u r p o s e ,  no  p h y s i c a l  
c o n t r o l  s h o u l d  b e  m a i n t a i n e d  b y  s t a f f  members f ro m  d ay  t o  
d a y .  I t  i s  much e a s i e r  t o  t h r o w  a l l  u n u s e d  c a r d s  away an d  
a l l o w  t h e  c o m p u te r  t o  p r o d u c e  new o n e s  d a i l y  b a s e d  on u p d a t e d  
i n f o r m â t  i o n .
F i n a l l y ,  s u c h  s o u r c e  d a t a  c a r d s  s h o u l d  be  so  d e s i g n e d  
t h a t  one c a r d  c a n  c o n t a i n  a l l  t h e  n e c e s s a r y  d a t a  t o  g e n e r a t e  
t h e  d e s i r e d  o u t p u t  a n d / o r  u p d a t e  t h e  e x e c u t i o n  r e c o r d .
E v a l u a t i o n
E v a l u a t i o n  c o n c e r n s  t h e  c o m p a r i s o n  o f  r e s u l t s  w i t h  
p l a n s .  The t a s k - c o m p l e t i o n  i n f o r m a t i o n  s h o u l d  b e  a r r a n g e d  
f o r  e a s y  c o m p a r i s o n .  T h i s  c a n  be  done  b y  s h o w in g  t h e  a c t u a l  
c o m p l e t i o n  d a t e  i n  c l o s e  p r o x i m i t y  t o  t h e  p l a n n e d  d a t e .  F o r  
e x a m p le ,  a b a r - c h a r t  a r r a n g e m e n t  c o u l d  be  u s e d  w i t h  s i g n i f i ­
c a n t  d a t e s  c o m p r i s i n g  t h e  b a r .  On t h e  f i r s t  l i n e  w ou ld  be  
t h e  d e s i g n a t i o n  o f  t h e  t a s k s  o r  a c t i v i t i e s .  The n e x t  l i n e
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would have planned com p le t io n  d a t e s  fo r  each t a sk ,  w i th  the  
a c t u a l  c o m p le t io n  date  on the  next  l i n e .  I f  fo r  any reason  
the a c t i v i t y  could  not be completed,  then  the  t h i r d  l i n e  
would be b lank  and th e  suspense  or a t t r i t i o n  d a te s  would be 
on the  fo u r t h  l i n e .  With such a system a v i s u a l  e v a lu a t io n  
would g iv e  th e  s t a t u s  o f  each a c t i v i t y ;  however, such a 
procedure would not be d e s i r a b l e .  The b e s t  approach would 
be p r e v e n t i v e  a d m i n i s t r a t i o n .  The computer would be pro ­
grammed t o  l i s t  th ose  a c t i v i t i e s  which are d e l in q u en t  as  far  
as th e  planned or suspense  d a te s  are concerned .  The com­
p u ter  would a l s o  produce a l i s t  o f  a c t i v i t i e s  th a t  must be . 
completed on any p a r t i c u l a r  day. This  l i s t  could  be made on 
a b a s i s  o f  the  a c t i v i t y  performer and /or  a c t i v i t y  s e c t i o n .  
Such c o n t r o l  f e a t u r e s  would g iv e  work d i r e c t i o n  t o  o p e r a t io n s  
p e r s o n n e l .
Other l e v e l s  o f  th e  o r g a n iz a t io n  cou ld  r e c e i v e  the  
same data  in  a more f u n c t i o n a l  format.  A t a s k  a u d i t  o f  a l l  
the  v a r io u s  a c t i v i t i e s  could  be produced fo r  the  e n t i r e  
workload.  A t a s k  summary could show the  t o t a l  workload o f  
each s e c t i o n  as  w e l l  as  an a n a l y s i s  o f  the  a n t i c i p a t e d  o ver ­
load on th e  current  s t a t u s  b a s i s .  The c r i t i c a l - p a t h  a c t i v i ­
t i e s  only  could  be s e l e c t e d  and r e p o r te d .  Armed w i th  t h i s  
s e l e c t i v e  da ta ,  the  a d m in is t r a to r  could  ba lance  h i s  r e so u r c e s  
w ith  the  workload requirement or use the  data fo r  j u s t i f i c a ­
t i o n  f o r  a d d i t i o n a l  r e s o u r c e s .
Such a r e p o r t i n g  system  would b e s t  be d es ig n ed  as a
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c y b e r n e t i c  o r  " c l o s e d  l o o p "  s y s t e m .  C y b e r n e t i c s  i s  a f i e l d  
o f  t e c h n o l o g y  c o n c e r n e d  w i t h  t h e  f e e d b a c k  o f  i n f o r m a t i o n .
I t  d e a l s  w i t h  t h e  t h e o r y  o f  c o n t r o l  and  c o m m u n ic a t io n  i n  t h e  
a n i m a l  o r  t h e  m a c h i n e A  t h e r m o s t a t  i s  a c y b e r n e t i c  d e v i c e .  
The t e m p e r a t u r e  i s  r e g u l a t e d  t o  a s t a n d a r d  i n  a c o m p l e t e l y  
a u t o m a t i c  f a s h i o n .
The c o n t r o l  o f  a d m i n i s t r a t i v e  i n f o r m a t i o n  c a n  u t i l i z e  
t h i s  same p r i n c i p l e .  The p e r f o r m e r  o f  a  t a s k  r e c e i v e s  t h e  
a u t o m a t e d  s o u r c e  d a t a  a s  w e l l  a s  o t h e r  c o n t r o l  i n f o r m a t i o n  
p e r t a i n i n g  s p e c i f i c a l l y  t o  h i s  d u t i e s  on a p a r t i c u l a r  d a t e .
As t h e  a c t i v i t i e s  a r e  p r o c e s s e d  t h e  p r o p e r  s t a t u s  c a r d  i s  
s e l e c t e d .  T h e se  c a r d s  a r e  c o l l e c t e d  and  s u b m i t t e d  a s  i n p u t  
t o  a  c o m p u te r  p r o g r a m  w h ic h  u p d a t e s  i t s  f i l e s  and  p r o d u c e s  
v a r i o u s  s t a t u s ,  summary, a u d i t ,  and p r e d i c t i o n  r e p o r t s .  At 
t h e  same t i m e  i t  p u n c h e s  t h e  n e x t  d a y ' s  s o u r c e  d a t a  and  
p r e p a r e s  o t h e r  s o u r c e  d a t a  f o r  s y s t e m s  a t  o t h e r  o r g a n i z a ­
t i o n a l  l e v e l s  i n  l i e u  o f  r e p o r t s .  The n e x t  d ay  t h e  new 
s o u r c e  d a t a  c a r d s  a r e  d e l i v e r e d  t o  t h e  a c t i v i t y  p e r f o r m e r ,  
t h u s  c l o s i n g  t h e  l o o p .  I n  t h i s  m a n n e r ,  t h e  e n t i r e  s y s t e m  i s  
c o n t r o l l e d  b y  t h e  c o m p u t e r ,  w i t h  t h e  r e s u l t  o f  h i g h - f i d e l i t y  
i n f o r m a t i o n .  (S ee  A p p e n d ix  I I  f o r  a r e p o r t  and  f lo w  c h a r t  o f  
a c l o s e d  l o o p ,  c o n t r o l  s y s t e m . )
l ^ G l o s s a r y  o f  D a t a  P r o c e s s i n g  and C o m m u n ic a t io n s  
Terms (2d e d , ;  W e l l e s l e y  H i l l s ,  M a s s a c h u s e t t s ;  H o n e y w e l l ,  
I n c . ,  1 9 6 5 ) ,  p .  1 6 .
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The Automated A d m in i s t r a t io n  
Such a c o n t r o l  d e v ic e  i s  the  b a s i s  o f  an automated  
a d m i n i s t r a t i o n .  In a d d i t i o n  t o  t i m e / a c t i v i t y  in fo rm a tio n ,  
the  p u b l i c  e x e c u t i v e  needs  t o  know the  c o s t  o f  p e r s o n n e l  and 
supply  r e s o u r c e s .
The p e r so n n e l  c o s t  cou ld  be computed by having  the  
input cards  c o l l e c t e d  from i n d i v i d u a l s  or s e c t i o n s  at  
s p e c i f i c  t im e i n t e r v a l s  and subm itted  f o r  computer p r o c e s s i n g .  
The number o f  cards f o r  a g iv e n  time p e r io d  f o r  a p a r t i c u l a r  
t a s k  could be used t o  c a l c u l a t e  the  p e r s o n n e l  c o s t  f o r  the  
same p e r io d .  The number of  s u p p l i e s  or s e r v i c e s  used  by a 
s e c t i o n  or i n d i v i d u a l  over a g iv e n  p e r io d  o f  time c o u ld  be 
c a l c u l a t e d  as  a c o s t  r e l a t i o n  o f  th e  u n i t  o f  ou tp u t .  In  
t h i s  manner the  automated a d m i n i s t r a t i v e  system  would have 
not only  a performance budget e f f e c t ,  but i t  a l s o  c ou ld  
produce the  standard l i n e  i tem budget .
Another by-product  o f  such a system  would be p e r ­
son ne l  a c c o u n t in g ;  each i n d i v i d u a l ' s  t im e and a t ten d an ce  
uould be recorded  f o r  p a y r o l l  p r e p a r a t io n .  The same source  
data w ith  a few a d d i t i o n s  would serve  t h i s  purpose .
The advantages  o f  such a system t o  a l l  l e v e l s  o f  
o p e r a t io n  and a d m i n i s t r a t i o n  would be many. The i n d i v i d u a l  
would know th a t  he was g e t t i n g  f u l l  c r e d i t  f o r  h i s  work and 
th a t  he was keep ing  h i s  own record f o r  l e a v e  and pay purposes,  
He would be a ssu red  each day o f  r e c e i v i n g  r e l i a b l e  work-  
d i r e c t  ion  in fo r m a t io n .  The l i n e  su p e r v i s o r  would know h i s
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e x a ct  workload and output fo r  h i s  s e c t i o n  and f o r  each  
i n d i v i d u a l .  The s t a f f  o f f i c e r  would have u n i t  c o s t  and work 
measurement in fo rm a tio n  fo r  ev ery  type o f  a n a l y s i s .  The 
s e r v i c e  and supply u n i t  could p r e d ic t  support req u irem en ts .
The a d m in is t r a t o r  would have Inform ation t o  d e f i n e  and so lv e  
problems as  w e l l  as  t o  answer the  i n q u i r i e s  of  e l e c t e d  repre™ 
s e n t a t i v e s  w i th  d i s p a t c h  and accuracy .  A l l  o f  t h i s  informa­
t i o n  would be based  on h i g h - f i d e l i t y ,  automated, source d a ta .
As p r e v i o u s l y  s t a t e d ,  normative and b e h a v i o r a l  
requirem ents  may modify a d m i n i s t r a t i v e  d e c i s i o n s .  Automated 
a d m i n i s t r a t i o n  could  cause the  r e v e r se  t o  occur .
E f f e c t i v e  a d m in is t r a t io n  o f f e r s  many p o l i t i c a l  advan­
t a g e s .  The p o l i t i c a l  group w ith  v a l i d  data has  an advantage  
over one w i th ou t  i t .  In the  r a t i o n a l  environment o f  automa­
t i o n  t h e r e  i s  l e s s  chance f o r  p o l i t i c a l  f a v o r i t i s m  or o ther  
u n e t h i c a l  and p o l i t i c a l l y  d e b i l i t a t i n g  p r a c t i c e s  on the  part  
o f  s t a f f .  The a b i l i t y  t o  p r e d i c t  program consequences  g i v e s  
the p o l i t i c i a n  an a b i l i t y  t o  avoid  p o l i t i c a l  p i t f a l l s .
The b e h a v io r a l  m o d i f i c a t i o n s  would concern a r e l o c a ­
t i o n  o f  emphasis  upon i n t e r a c t i o n .  The frequency  o f  i n t e r ­
a c t i o n  w i t h i n  the  o r g a n iz a t io n  would be reduced from man t o  
man in  favor  o f  man t o  machine. The in fo r m a l ,  i n t e r -  
o r g a n i z a t i o n a l  group would be su b j e c t  t o  more emphasis upon 
c o - o r d i n a t i o n  f o r  p r o d u c t iv e  p u rp o ses .  Some i n t e r a c t i o n  o f  
i n d i v i d u a l s  and groups would even be e l i m i n a t e d .  The fo c u s  
o f  i n t e r a c t i o n  would in c r e a s e  not on ly  in  r e l a t i o n  t o  machines
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b u t  a l s o  i n  r e l a t i o n  t o  t h e  o r g a n i z a t i o n ’ s s e r v i c e  t o  t h e  
p u b l i c .  The demand f o r  t h e  b e s t  p o s s i b l e  s o u r c e  and  e v a l u a ­
t i o n  d a t a  w i l l  c a u s e  an  i n c r e a s e d  e m p h a s i s  on t h o s e  b e h a v i o r a l  
t e c h n i q u e s  w h ic h  c a n  a c h i e v e  t h i s  e n d .
Summary
The a u t o m a t i o n  o f  a d m i n i s t r a t i v e  p r o c e d u r e s  c a n  be  
a c h i e v e d  b y  a n  e v o l u t i o n  f rom  c o n t r o l  s y s t e m s  t o  a l l  a d m i n i s ­
t r a t i v e  f u n c t i o n s .  The a u t o m a t e d  a d m i n i s t r a t i o n  d o e s  n o t  
" e l i m i n a t e  t h e  a d m i n i s t r a t o r  b u t  r a t h e r  i n c r e a s e s  h i s  compe­
t e n c e  r e g a r d i n g  p r e s e n t  p r o b l e m s ,  an d  a t  t h e  same t i m e  i t  
a l l o w s  h im  t o  d e f i n e  and  s o l v e  new p r o b le m s  w i t h  t h e  same 
e f f i c i e n c y .
CHAPTER IV 
AUTOMATION AND ORGANIZATION
I t  w o u ld  seem l o g i c a l  t o  e x p l a i n  t o t a l  o r g a n i z a t i o n a l  
a u t o m a t i o n  b e f o r e  a d m i n i s t r a t i v e  a u t o m a t i o n .  Such a p r o c e d u r e ,  
h o w ev e r ,  would  n o t  f i t  t h e  a v e r a g e  a d m i n i s t r a t o r ' s  e x p e r i e n c e .  
The p u b l i c  e x e c u t i v e  comes i n t o  an  o r g a n i z a t i o n ;  he  r a r e l y  
c r e a t e s  o n e .  The f i r s t  s t e p ,  t h e r e f o r e ,  i s  t h e  d e v e lo p m e n t  o f  
an  a u t o m a t e d  a d m i n i s t r a t i o n .  T h i s  g i v e s  t h e  e x e c u t i v e  an  
i d e a  o f  t h e  p r e s e n t  d e f i n i t i o n  o f  t h e  g o a l s  and  t h e  o u t p u t .
The p r e s e n t  s y s t e m  c a n  be  t h e n  ju d g e d  a s  t o  i t s  a d e q u a c y .  I f  
t h e  s y s t e m  i s  a d e q u a t e  o r  no change  i s  p o s s i b l e ,  t h e  a d m i n i s ­
t r a t o r  may p r o c e e d  t o  a u t o m a t e  e a c h  d e f i n e d  t a s k  t o  h i s  c o n t r o l
s y s t e m .  (See A p p e n d ix  111 f o r  a  r e p o r t  r e g a r d i n g  a  t o t a l  
s y s t e m  a u t o m a t i o n . )  I f  c h a n g e s  a r e  p e r m i t t e d  and d e s i r a b l e ,  
a c o m p l e t e  r e v i s i o n  m ig h t  be  n e c e s s a r y .
I n  t h e  a u t o m a t i o n  o f  an  o r g a n i z a t i o n  t h e  p u b l i c  a d m in ­
i s t r a t o r  i s  f a c e d  w i t h  p rog ram m ing  c h an g e  i n  o r d e r  t o  a v o i d  
a d i l e t t a n t i s h  p r o d u c t .  I t  i s  n e c e s s a r y  f o r  h im  t o  know a b o u t  
a u to m a te d  o r g a n i z a t i o n s ,  t h e i r  d e s i r a b l e  c h a r a c t e r i s t i c s ,  and 
t h e  r e s e a r c h  m e th o d s  n e c e s s a r y  t o  a c h i e v e  th e m .  Such  u n d e r ­
s t a n d i n g  o f  r e s e a r c h  and d e v e lo p m e n t  s h o u ld  i n c l u d e  t h e  t y p e s ,
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s t a g e s ,  t e c h n iq u e s ,  and g e n e r a l  o r g a n iz a t io n  o f  t h e s e  
u n i t s .
The Automated O rga n iza t ion
The c o m p le te ly  automated o r g a n i z a t i o n  i s  a machine.  
Even though a computer p o s s e s s e s  th e  c a p a b i l i t y  o f  b e in g  the  
i n t e g r a l  nervous system  o f  an automated o r g a n iz a t io n ,  the  
number o f  s p e c i f i c  problems th a t  can be automated t o  t h i s  
degree o f  p e r f e c t i o n  i s  at  p r e se n t  r e s t r i c t e d .  In the  man/ 
machine i n t e r a c t i o n  man i s  s t i l l  n e c e s s a r y ,  p a r t i c u l a r l y  in  
the  in p u t /o u tp u t  r e l a t i o n s h i p .  N e v e r t h e l e s s ,  th e  h igher  the  
degree o f  autom ation,  th e  b e t t e r  the  d e c i s i o n s .
One o f  th e  b e s t  i l l u s t r a t i o n s  o f  the  automated  
o r g a n iz a t io n  i s  an e l e c t r i c  power system . Demand f o r  power 
b e g in s  a t  a s i n g l e  o u t l e t .  Power i s  im m ediate ly  d e l i v e r e d ,  
but the  s p e c i f i c  demand h e l p s  th e  c o n t r o l  computer t o  f u r n i s h  
t h i s  power as w e l l  as  p r e d i c t  fu tu re  demands. The computer  
adds up the  power needs ,  c a l c u l a t e s  t h e i r  d e l i v e r y ,  and 
a c t i v a t e s  the  g e n e r a to r  t o  o u t l e t  t r a n s m i s s io n  systems t o  
meet th e  demand i n s t a n t l y .  I f  the demand was made by a t im in g  
d e v ic e ,  then the  system cou ld  be s a id  t o  be c o m p le te ly  auto-  
mated. I f  the  demand was made by a person  t u r n in g  a sw itc h ,  
then man and machine are s t i l l  i n t e r a c t i n g .  This  i l l u s t r a t e s  
the  d i f f i c u l t y  o f  d e v e lo p in g  c o m p le te ly  automated systems;  
y e t ,  th e  h i s t o r y  o f  i n d u s t r i a l i z a t i o n  i n d i c a t e s  a steady  
trend toward f u l l y  automated d e v i c e s .
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D e s i r a b l e  S y s te m s  C h a r a c t e r i s t i c s
A n t h r o p o c e n t r i c I s m
S i n c e  t h e  p r o b l e m s  o f  p u b l i c  a d m i n i s t r a t i o n  a r e  
u s u a l l y  o f  a  s e m i - a u t o m a t e d  n a t u r e ,  t h e  m a n /m a ch ln e  r e l a t i o n ­
s h i p  must  be  c o n s i d e r e d .  The c r i t i c a l  p o i n t  o f  I n t e r a c t i o n  
I s  w here  t h e  p e r s o n  who d e s i r e s  some g i v e n  o u t p u t  u s e s  t h e  
m a c h i n e .  The r e l a t i o n s h i p  s h o u l d  be  u s e r  c e n t e r e d  o r  a n t h r o p o -  
c e n t r i c  r a t h e r  t h a n  m a c h in e  c e n t e r e d  o r  a p p a r a t o c e n t r i c . 
R e g a r d l e s s  o f  t h e  s i z e  o f  t h e  u s e r  p u b l i c ,  I n  good s y s t e m s  
t h e  I n t e r a c t i o n  m u s t  be  e a s y  f o r  t h e  u s e r .  I n  t h e  exam ple  o f  
t h e  power  company a  p e r s o n  c a n  b r i n g  t h e  d e s i r a b l e  e l e c t r i c a l  
o u t p u t s  I n t o  e x i s t e n c e  b y  s i m p l y  t u r n i n g  a  s w i t c h .
A l l  p r o b l e m s  must  be  w e l l  d e f i n e d  I f  t h e y  a r e  t o  be 
a u t o m a t e d .  D e f i n i t i o n ,  by  I t s  v e r y  n a t u r e .  I m p l i e s  t h e  
s e t t i n g  o f  b o u n d a r i e s  o r  r e s t r i c t i o n s .  I t  I s  b e t t e r  I f  t h e  
r e s t r i c t i o n s  a p p l y  more t o  t h e  m ach in e  t h a n  t o  t h e  u s e r .  I n  
t h i s  way t h e  I n t e r a c t i o n  t e c h n i q u e s  a r e  more e a s i l y  l e a r n e d  
and a r e  more  r e s p o n s i v e  t o  t h e  I n g e n u i t y  o f  t h e  u s e r .
A n t h r o p o c e n t r l c l s m  I s  t h e  p r im e  c r i t e r i o n  o f  an y  
s y s t e m .  The o t h e r  q u a l i t i e s  o f  f l e x i b i l i t y ,  g e n e r a l i t y ,  and  
s i m p l i c i t y  h e l p  t o  e m p h a s iz e  t h i s  c h a r a c t e r i s t i c .
F l e x i b i l i t y
F l e x i b i l i t y  p e r t a i n s  t o  t h e  phenomenon o f  c h a n g e .
An o u t p u t  I s  u s u a l l y  some d e s i r a b l e  c h a n g e .  T h e re  a r e  
programmed s t e p s  I n  a  c o m p u te r  s y s t e m  t o  p r o d u c e  s u c h  o u t p u t
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o r  e x t e r n a l  c h a n g e .
A more d i f f i c u l t  t y p e  o f  c h an g e  f a c e d  b y  a  m anua l  o r  
a u to m a te d  o r g a n i z a t i o n  i s  i n t e r n a l  c h a n g e ,  p e o p l e  and 
o r g a n i z a t i o n s  o f  p e o p l e  h a v e  a  t e n d e n c y  t o  r e s i s t  such  
c h a n g e .  They,  n e v e r t h e l e s s ,  do c h a n g e .  The p u b l i c  s y s t e m s  
m ust  i d e n t i f y  t h o s e  p a r t s  o f  t h e i r  s t r u c t u r e  w h ich  a r e  s u b j e c t  
t o  ch a n g e  and p r o g r a m  f o r  t h e s e  I n t e r n a l  o c c u r r e n c e s  i n  t h e  
same m anner  t h a t  t h e  s y s t e m  s u p p o r t s  e x t e r n a l  c h a n g e .  
G o v ern m en ts  f a c e  t h i s  t h r o u g h  e v o l u t i o n  o r  r e v o l u t i o n .  The 
g o v e rn m e n t  c r e a t e d  b y  t h e  C o n s t i t u t i o n  o f  t h e  U n i t e d  S t a t e s  
i s  g r e a t  n o t  f o r  i t s  a r b i t r a r y  r u l e s  b u t  r a t h e r  f o r  i t s  
a b i l i t y  t o  a c h i e v e  i n t e r n a l  c h a n g e .
C om pute r  s y s t e m s  c a n  b e  d e s i g n e d  t o  a c h i e v e  a h i g h  
d e g r e e  o f  f l e x i b i l i t y  by u s i n g  h e u r i s t i c s .  T h e se  t e c h n i q u e s  
i n v o l v e  r o u t i n e s  w h ic h  u s e  t r i a l  and  e r r o r  and i n v o l v e  t h e  
a c t  o f  " l e a r n i n g "  on t h e  p a r t  o f  t h e  c o m p u t e r .  T h i s  a l l o w s  
t h e  c o m p u te r  t o  r e c o g n i z e  c o n d i t i o n s  w h ic h  i n d i c a t e  t h a t  a 
ch an g e  s h o u ld  be  made.  Then t h e  c o m p u te r  c a n  e i t h e r  e x e c u t e  
t h e  d e s i r e d  ch an g e  o r  n o t i f y  t h e  u s e r  t h r o u g h  some programmed 
d i a g n o s t i c .
Not o n l y  s h o u l d  s y s t e m  c h a n g e s  be  made w i t h  e a s e  
i n t e r n a l l y  an d  e x t e r n a l l y ,  b u t  t h e y  s h o u l d  a l s o  be  programmed 
o r  o r d e r l y  r a t h e r  t h a n  made a t  random .
G e n e r a l i t y
A good c o m p u te r  s y s t e m  s h o u ld  be  m acro  i n  scope  and  
m i c r o  i n  d e t a i l .  The d e s i g n  s h o u ld  be  on t h e  b r o a d e s t
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p o s s i b l e  b a s i s ,  but the e s s e n t i a l  f u n c c l o n a l  u n i t  should be 
i d e n t i f i e d .  By u s in g  a t o t a l  or in t e g r a t e d  system , many 
unnecessary  f u n c t io n s  may be a b o l i s h e d .  The e s s e n t i a l  u n i t s  
can then r e c e i v e  the a t t e n t i o n  r e q u ire d .
F u n c t io n a l  m odular i ty  a l s o  a l lo w s  a broad spectrum 
t o  s u i t  i n d i v i d u a l  req uirem en ts .  These u n i t s  can be Improved 
or s u b s t i t u t e d  at w i l l ,  thus changing the  b a s i c  c h a r a c t e r ­
i s t i c s  t o  meet s p e c i f i c  n e e d s .  A good example o f  t h i s  p r o c ess  
i s  the f u n c t i o n a l  m odular i ty  used in  current  automobile  manu­
f a c t u r i n g .  By u s in g  d i f f e r e n t  components and " e x t r a s , " the  
manufacturer can produce hundreds o f  d i f f e r e n t  models of  the  
same b a s i c  automobile  t o  f i t  any i n d iv i d u a l  t a s t e .  Automa­
t i o n  in  data  p r o c e s s i n g  a l s o  can a c h iev e  output without  
mass-produced sameness. This  g e n e r a l i t y ,  based on f 'unct iona l  
m odu lar i ty ,  c r e a t e s  systems fo r  men th a t  are more c r e a t i v e  
and l e s s  e n s l a v i n g  than current  manual o r g a n i z a t i o n a l  system s.
S i m p l i c i t y
There are two t h i n g s  th a t  determine the  degree of  
s o p h i s t i c a t i o n  o f  a system; the  amount o f  m echan izat ion  as  
w e l l  as  the  s k i l l  and s i z e  o f  the  u s e r - p u b l i c .  I f  machine 
i n t e r a c t s  w ith  machine, then almost any degree o f  complexity  
can be used .  Complexity o f  machinery i s  p o s s i b l e  even when 
man i s  in v o lv e d ,  i f  the  u s e r - p u b l i c  i s  s k i l l e d .  The degree  
of  s k i l l  can l i m i t  the s i z e  o f  such a p u b l i c „ I f  i t  i s  
p o s s i b l e ,  the  s im p le s t  system should be used in order t o  get  
maximum u t i l i z a t i o n  o f  the automation.
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T h i s  s i m p l i c i t y  s h o u l d  m a n i f e s t  I t s e l f  i n  t h e  d i r e c t  
r e l a t i o n s h i p  b e t w e e n  i n p u t  and  o u t p u t .  The e l e c t r i c - p o w e r  
s y s t e m  p r o v i d e s  a  g o o d  a n a l o g y  a g a i n .  When a man d e s i r e s  
l i g h t ,  he f l i p s  a n  i n p u t  s w i t c h  t h a t  h a s  a d i r e c t  r e l a t i o n ­
s h i p  w i t h  t h e  o u t p u t .  Such  a  r e l a t i o n s h i p  i s  i d e a l  i n  a 
m an /m ach in e  i n t e r a c t i o n .  T h e re  h a s  b e e n  a  t e n d e n c y  i n  c o m p u te r  
s o f t w a r e  d e v e lo p m e n t  t o  make t h i n g s  s o p h i s t i c a t e d  when t h e y  
s h o u l d  be  made s i m p l e r  f o r  maximum u t i l i z a t i o n .
The c h a r a c t e r i s t i c s  o f  a n t h r o p o c e n t r i c i s m ,  f l e x i ­
b i l i t y ,  g e n e r a l i t y ,  and  s i m p l i c i t y  w i l l  im prove  p u b l i c  s y s t e m s  
d e v e l o p m e n t ;  h o w e v e r ,  t h e  e n v i r o n m e n t  o f  c h a n g e  i s  a s  n e c e s ­
s a r y  a s  t h e s e  c r i t e r i a .
R e s e a r c h  and  D ev e lo p m e n t
E n v i r o n m e n t  o f  Change
Some c o m m e r c i a l  o r g a n i z a t i o n s  and  g o v e rn m e n t  a g e n c i e s  
h a v e  r e c o g n i z e d  t h i s  n e e d  and  h a v e  c r e a t e d  s e p a r a t e  r e s e a r c h  
u n i t s .  R e s e a r c h  an d  d e v e l o p m e n t  (R&D) h a s  moved l i k e  a n  
a v a l a n c h e  upo n  i n d u s t r y .  S t a n l e y  and  W h i te  r e p o r t  t h a t  
e x p e n d i t u r e s  f o r  r e s e a r c h  and  d e v e l o p m e n t  e x c e e d e d  $20 b i l l i o n  
i n  I 96S and  s h o u ld  i n c r e a s e  t o  $30  b i l l i o n ,  o r  k.% o f  t h e  
n a t i o n ’ s incom e,  i n  1 9 7 0 . ^  S i x t y - f i v e  c e n t s  o f  e a c h  d o l l a r  
s p e n t  i n  i n d u s t r i a l  r e s e a r c h  a n d  d e v e l o p m e n t  comes f rom  t h e
^ A l e x a n d e r  0 .  S t a n l e y  and  K. K. W h i t e ,  O r g a n i z i n g  
t h e  R&D F u n c t i o n  (New Y ork ;  A m e r ic a n  Management A s s o c i a ­
t i o n ,  R e s e a r c h  P a p e r  No.  7 2 ,  1 9 6 5 ) ,  p p .  16 - I 7 .
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F e d e r a l  g o v e r n m e n t A  p u b l i c  a g e n c y  d o e s  n o t  b a v e  t h e  
f r e e d o m  t h a t  a  c o m m e r c i a l  o p e r a t i o n  h a s  i n  o r g a n i z i n g  s u ch  a 
r e s e a r c h  u n i t .  I t  d o e s  h a v e  some a d v a n t a g e s ;  i t  c a n  h ave  
r e c i p r o c a l  r e l a t i o n s h i p s  w i t h  an y  r e s e a r c h  e f f o r t  b e c a u s e  i t  
d o e s  n o t  h av e  t o  p r o t e c t  a c o m p a n y ' s  p r o d u c t s .  I t  h a s ,  
t h e r e f o r e ,  g r e a t e r  f r e e d o m  o f  c o m m u n ic a t io n ,  w h ic h  i s  imp01»- 
t a n t  t o  a n y  s c i e n t i f i c  r e s e a r c h  e f f o r t .
B a s i c  Types  o f  R e s e a r c h  O r g a n i z a t i o n s
The o r g a n i z a t i o n  o f  su ch  a  u n i t  c a n  t a k e  many 
a p p r o a c h e s .  One a p p r o a c h  i s  t h e  d e v e lo p m e n t  o f  r e s e a r c h  
c a p a b i l i t i e s  w i t h i n  t h e  o r g a n i z a t i o n .  The D e f e n s e  D e p a r tm e n t  
h a s  so m e t im es  u s e d  t h i s  a p p r o a c h .  Such a  r e s p o n s e  i s  n o t  
a l t o g e t h e r  s a t i s f a c t o r y .  F i r s t ,  t h e  r e s e a r c h  u n i t  i s  
s a d d l e d  w i t h  t h e  a d m i n i s t r a t i v e  r e s t r i c t i o n s  o f  t h e  p a r e n t  
o r g a n i z a t i o n .  U s u a l l y  p e r s o n n e l  c a p a b l e  o f  p e r f o r m i n g  
r e s e a r c h  f u n c t i o n s  a r e  n o t  p a r t  o f  t h e  p e r s o n n e l  s t r u c t u r e  
o f  t h e  p a r e n t  o r g a n i z a t i o n .  To b r i n g  i n  s u c h  p e r s o n n e l  i s  
d e s t r u c t i v e  t o  t h e  p r o m o t i o n  p o l i c i e s  and p a y  s c a l e  o f  t h e  
p a r e n t  a g e n c y .
A n o t h e r  a p p r o a c h  i s  t o  c o n d u c t  s u c h  r e s e a r c h  a t  e d u ­
c a t i o n a l  i n s t i t u t i o n s  o r  n o n p r o f i t  o r g a n i z a t i o n s .  N i n e t y  
p e r  c e n t  o f  t h e  F e d e r a l  r e s e a r c h  money g o e s  t o  t h e s e  r e s e a r c h  
o r g a n i z a t i o n s . 3 N e a r l y  h a l f  o f  t h e  e n t i r e  F e d e r a l  a l l o c a t i o n
2 I b i d . . p .  1 5 ,
^ I b i d . ,  p .  22 .
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f i n d s  i t s  way t o  t h e  " B ig  Ten" r e s e a r c h  u n i v e r s i t i e s  ( M a s s a ­
c h u s e t t s  I n s t i t u t e  o f  T e c h n o l o g y ,  C a l i f o r n i a ,  C o lu m b ia ,  
C o r n e l l ,  H a r v a r d ,  S t a n f o r d ,  M ic h i g a n ,  M i n n e s o t a ,  and  
I l l i n o i s ) . ^
T h e re  i s  n o t  a p e r i o d i c  c e n s u s  o f  c o m p u t a t i o n  e q u i p ­
ment  i n  t h e  i n s t i t u t i o n s  o f  h i g h e r  l e a r n i n g  i n  t h i s  c o u n t r y »  
T h e re  h a s  b e e n  a s u r v e y  o f  t h e  v a r i e t y  and  q u a n t i t y  o f  
m a c h in e s  and  c o u r s e s  o f f e r e d  a s  o f  t h e  end  o f  1 9 6 3 . ^  The 
g r e a t e s t  e m p h a s i s  o f  b o t h  m a c h i n e s  and c o u r s e s  i s  upon 
c o m p u te r  t e c h n i q u e s ,  s c i e n t i f i c  a p p l i c a t i o n ,  and  a c c o u n t i n g » ^
H ard w are  a t  e d u c a t i o n a l  i n s t i t u t i o n s  i s  u s u a l l y  
u n d e r  t h e  c o n t r o l  o f  t h e  c o m p u t a t i o n  l a b o r a t o r y »  R e s e a r c h  
and  d e v e lo p m e n t  c a n  be  done f r e e  o r  f o r  a  s e r v i c e  f e e ,  
d e p e n d i n g  on t h e  u n i v e r s i t y .  I n  any  e v e n t ,  most  f r e e  c o m p u te r  
t i m e  m ust  be  u t i l i z e d  b y  an  e n r o l l e d  s t u d e n t  o r  f a c u l t y  
member . An a g e n c y  c o u l d  s u p p o r t  a member o f  i t s  s t a f f  w h i l e  
t h i s  p e r s o n  i s  e n g a g e d  a s  a  s t u d e n t ,  o r  i t  c o u l d  h i r e  a 
f a c u l t y  member a s  a c o n s u l t a n t ;  t h u s ,  i t  c o u l d  g a i n  f r e e  
c o m p u te r  t i m e .  C a re  s h o u l d  be  t a k e n  t h a t  t h e  g o a l s  a r e  n o t  
l i m i t e d  b y  t h e  p o l i c i e s  o f  t h e  i n s t i t u t i o n .
I f  an  a g e n c y  s e l e c t s  a  n o n p r o f i t  o r g a n i z a t i o n  f o r
^ I b i d . . p .  22.
^ D r .  H e l e n  C o l e ,  S u r v e y  o f  C o l l e g e  D a t a  p r o c e s s i n g  
M a c h in e s ,  C o u r s e s ,  and D e g r e e s  ( B o s to n ,  M a s s . ;  Las  V egas ,
N e v . ;  S a n t a  B a r b a r a ,  C a l i f , ;  E d g e r t o n ,  G e rm e sh au se n  &
G r i e r ,  I n c . ,  I 9 6 3 ) .
^ I b l d , . p p .  4 7 - 8 6 .
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r e s e a r c h ,  and d e v e lo p m e n t  a c t i v i t i e s ,  i t  c o u l d  f o l l o w  t h e  
D e p a r tm e n t  o f  D e f e n s e  exam ple  and  e s t a b l i s h  i t s  own n o n p r o f i t  
o r g a n i z a t i o n .  The A i r  F o r c e  h a s  u s e d  t h i s  t e c h n i q u e  q u i t e  
o f t e n  w i t h  good r e s u l t s ,  a s  i n  t h e  c a s e  o f  A e r o s p a c e  C o r p o r a ­
t i o n ,  e t c .  C o n g r e s s ,  h o w e v e r ,  h a s  l o o k e d  upon  t h e  e x p e n d i ­
t u r e  o f  f u n d s  f o r  e x p e r t  a s s i s t a n c e ,  one o f  t h e  o r i g i n a l
'7p u r p o s e s  o f  t h e  n o n p r o f i t  a p p r o a c h ,  w i t h  a  j a u n d i c e d  e y e . ■
The " n o t - f o r - p r o f i t "  o r g a n i z a t i o n  h a s  b e e n  s u c c e s s f u l  i n  
d e a l i n g  w i t h  t h e  B u r e a u  o f  t h e  B u d g e t ,  ev e n  when a " f e e "  was 
c h a r g e d .  The b a s i s  o f  s u c h  j u s t i f i c a t i o n  was  t h e  s o - c a l l e d  
B e l l  r e p o r t . ^
A n o t h e r  s o l u t i o n  i s  t o  h i r e  a  c o m m e r c i a l  f i r m  t o  
p e r f o r m  t h e  r e s e a r c h .  From t h e  ab o v e  s t a t i s t i c s  it- i s  e a s y  
t o  s ee  t h a t  a l a r g e  p o r t i o n  o f  f e d e r a l  r e s e a r c h  and d e v e l o p ­
ment f u n d s  a r e  g o i n g  t o  t h i s  s o u r c e .  A p r o b le m  w i t h  t h i s  
s o l u t i o n  i s  t h a t  m os t  p r o f i t - m a k i n g  c o n t r a c t o r s  have  i n v e s t  - 
m en ts  i n  s o f t w a r e  t e c h n i q u e s .  I f  s u c h  t e c h n i q u e s  c an  be 
r e u s e d  o r  m o d i f i e d  s l i g h t l y  f o r  r e u s e ,  t h e n  more p r o f i t  can  
be  made.  The p u r c h a s e  o f  t h e s e  h i g h - p r o f i t  r o u t i n e s  r a t h e r  
t h a n  t h e  b e s t  c u s t o m - d e s i g n e d  r o u t i n e s  c o u l d  c a u s e  l e s s  t h a n  
t h e  b e s t  r e s u l t s .  I n  f a c t ,  c o n s u l t a n t s  c a n  e n c o u r a g e  
o r g a n i z a t i o n s  n o t  t o  u s e  EDP or  t o  u s e  t h e  wrong  m a c h i n e s .  
A dv ice  o f  w h e t h e r  o r  n o t  t o  u s e  c o m p u te r s  c a n  be v a l i d ,  or
^ U . S . ,  C o n g r e s s ,  H ouse ,  H e a r i n g s .  S u b c o m m it te e  f o r  
S p e c i a l  I n v e s t i g a t i o n s  o f  t h e  Com m it tee  on Armed S e r v i c e a , 
8 9 t h  C o n g . , I s t  S e s s „, 196^ .
® I b i d . ,  p .  210 .
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i t  c a n  b e  b a s e d  on t h e  c o n s u l t a n t ’ s l a c k  o f  a b i l i t y .
Each  t y p e  o f  r e s e a r c h  o r g a n i z a t i o n  h a s  i t s  a d v a n t a g e s  
and  d i s a d v a n t a g e s .  S o m e t im e s  a  c o m b i n a t i o n  o f  t h e  tw o  may 
be  s u f f i c i e n t .  The a d m i n i s t r a t o r  s h o u ld  be  d e e p l y  i n v o l v e d  
i n  t h e  f i n a l  s e l e c t i o n .
Types  a n d  M ethods  o f  R e s e a r c h
W h e r e v e r  t h e  w ork  i s  d o n e ,  f u n d a m e n t a l  d e f i n i t i o n s  
and m e th o d s  a p p l y .  T h e re  a r e  t h r e e  t y p e s  o f  r e s e a r c h  r e c o g ­
n i z e d  b y  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n ;
a .  B a s i c  R e s e a r c h ,  The p r i m a r y  g o a l  o f  t h e  i n v e s ­
t i g a t o r  i s  a f u l l e r  kn o w led g e  o f  t h e  s u b j e c t  
u n d e r  s t u d y .  I t  i s  r e s e a r c h  a im ed  a t  a n  i n c r e a s e  
i n  k n o w l e d g e .
b .  A p p l i e d  R e s e a r c h .  The g o a l  o f  t h e  i n v e s t i g a t o r  
i s  t h e  a p p l i c a t i o n  o f  k n o w le d g e .
c .  D e v e l o p m e n t ,  The g o a l  o f  t h e  d e v e l o p m e n t  
p e r s o n n e l  i s  t h e  p r o d u c t i o n  o f  a u s e f u l  s y s t e m ,
P u b l i c  a d m i n i s t r a t i o n  h a s  b e e n  c o n c e r n e d  w i t h  
r e s e a r c h  f o r  some t i m e ,  P f i f f n e r  d i s c u s s e s  t h e  d i f f e r e n c e  
b e t w e e n  i n d u c t i v e  r e a s o n ,  w h ic h  i s  a s s o c i a t e d  w i t h  b a s i c  
r e s e a r c h ,  and  d e d u c t i v e  r e a s o n ,  w h ic h  i s  a s s o c i a t e d  w i t h  
a p p l i e d  r e s e a r c h , The t u r n i n g  p o i n t  b e t w e e n  t h e  two i s
" ^ N a t io n a l  S c i e n c e  F o u n d a t i o n ,  R ev iew s  o f  D a t a  on 
R e s e a r c h  and  D e v e l o p m e n t . NSF 6 3 - 14-0 ( W a s h i n g t o n ,  D. G. :
N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  S e p t e m b e r ,  I 9 6 3 ) ,  p .  10 .
^®John M. P f i f f n e r ,  R e s e a r c h  M ethods  i n  p u b l i c  Admin­
i s t r a t i o n  (New Y ork :  The R o n a l d  P r e s s  C o . ,  I 9I4.O), p p .  J4. -9 .
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whether the r e s e a r c h e r  c o l l e c t s  data  f i r s t  and then  forms 
h i s  p r e l im in a r y  c o n s i d e r a t io n s  ( i n d u c t i v e )  or whether the  
r e s e a r c h e r  s t a r t s  w i th  c e r t a i n  assum ptions and then t e s t s  
them ( d e d u c t i v e ) .  A c t u a l ly  b oth  methods are n e c e s s a r y  for  
s c i e n t i f i c  advancement, but one i s  not su p e r io r  t o  the  other  
even though one may precede  the  o th e r .  B a s ic  r e se a rc h  u s u a l l y  
p reced es  a p p l i e d  r e s e a r c h .
Ap pl ied  r e se a r c h  o f t e n  s u f f e r s  in  p u b l ic  a d m i n i s ­
t r a t i o n  because  i t  i s  charged a g a i n s t  o p e r a t io n  expense ; 
whereas b a s i c  r e se a r c h  may be a p r o j e c t  and be charged  
a g a in s t  a program. A p p l ic a n ts  f o r  program funds f in d  i t  
e a s i e r  t o  g e t  f e d e r a l  money than  do program -operat ion  
p e r s o n n e l .  This  does not  mean th a t  th e r e  i s  no r e l a t i o n s h i p  
between o p e r a t io n s  and r e s e a r c h ;  on the  c o n tr a r y ,  the  
purpose o f  the  r e s e a r c h  i s  the automation o f  o p e r a t io n s .
This  r e l a t i o n s h i p  should have a d e f i n i t e  structure , ,
The O rga n iza t ion  o f  Research  and Operations  
Research in  a programmed s t r u c t u r e  should be c y c l i c  
r a th e r  than l i n e a r ,  Ttfis means th a t  r e s e a r c h  should be 
c a r r ie d  on in  a r e g u la r  r e c u r r in g  p a t t e r n .
S in ce  many a p p l ie d  r e s e a r c h  problems concern se v e r a l  
f i e l d s ,  b a s i c  r e s e a r c h  e lem en ts  of  any one a p p l ie d  research  
problem may come from many academic d i s c i p l i n e s .  This ,  
f i r s t  o f  a l l ,  i s  a reason  fo r  support o f  b a s i c  r e se a r c h ,  
p a r t i c u l a r l y  b a s i c  r e se a r c h  in  th o se  a r e a s  which have d e f i n i t e  
a p p l ie d  r e se a r c h  p o s s i b i l i t i e s .  The r e se a rc h -a n d -d ev e  Icji'aent
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c y c l e  b e g in s  w ith  the  g lea n in g s  from b a s i c  r e se a r c h ,  thence  
t o  a p p l ied  r e s e a r c h ,  on t o  development,  and back t o  b a s i c  
r e se a r c h .
In an a d m in i s t r a t iv e  r e se a r c h  problem the r e s e a r c h -  
and-development c y c l e  i s  tangent  t o  the  a d m in is t r a t iv e  
c y c l e ,  which,  i t  w i l l  be remembered, c o n s i s t s  o f  p lanning ,  
e x e c u t in g ,  and e v a l u a t i n g .  The two c i r c l e s  meet between the  
e v a lu a t io n  and p lan n ing  arc o f  the  a d m in i s t r a t iv e  c y c l e  and 
the development and b a s i c - r e s e a r c h  are o f  the  r e se a r c h -a n d -  
development c y c l e .  While the  f i n a l  e v a lu a t io n  of  the  current  
program i s  b e in g  completed,  the  f i n a l  development o f  the  
proposed program model i s  a l s o  b e in g  f i n i s h e d .  The two meet 
and combine i n t o  the  b a s i c  e lem ents  o f  the  p lanning  s tag e  o f  
the  a d m in is t r a t iv e  c y c l e .  The research-and-deve lopm ent  u n i t  
r e tu r n s  t o  i t s  c y c l e  o f  a c t i v i t y .
Most programmed s o l u t i o n s  have ex ce p t io n s»  t h i s  
example w i l l  not work c l a s s i c a l l y  in  e v ery  i n s t a n c e .  There 
w i l l  be c o n s ta n t  i n t e r a c t i o n  between the  two groups v ia  
t h e i r  common a d m in i s t r a t o r .  These c o n t a c t s  w i l l  serve- 
r e c i p r o c a l  n e e d s .  The r e se a rc h  group w i l l  need t e s t  data  
from the  o p e r a t io n  groi'ip, and the  o p e r a t io n  group w i l l  need  
help  from the  r e se a r c h  group for  problems o f  e x c e p t io n .  The 
i n t e r a c t i o n  o f  the  two should never  be a l low ed  t o  i n t e r f e r e  
w ith  the  com p let ion  o f  t h e i r  i n d i v i d u a l  c y c l e s .
The s t a f f i n g  of  each group may a l lo w  m o b i l i t y ,  A 
s e l e c t e d  number o f  o p e r a t io n  p e r so n n e l  may t r a n s f e r  from the
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o p e r a t i o n  g r o u p  t o  t h e  r e s e a r c h - a n d - d e v e l o p m e n t  g ro u p  a t  t h e  
t i m e  and p l a c e  o f  t a n g e n c y ,  and  v i c e  v e r s a .  Such v e r s a ­
t i l i t y  s h o u l d  h ave  a  f a v o r a b l e  e f f e c t  upo n  s t a f f i n g .  No one 
p e r s o n  n e e d  be  bound  t o  one t a s k ,  and a  c h a n c e  f o r  f u r t h e r  
t r a i n i n g  d u r i n g  t h e  r e s e a r c h  p h a s e  w i l l  be a n  a d d e d  i n c e n ­
t i v e .  Such  v a r i e t y  i s  now o f f e r e d  t h e  i n d i v i d u a l  i n  many 
i n s t a n c e s  o n l y  b y  c h a n g i n g  e m p l o y e r s .  At t h i s  p o i n t  most  
p r a c t i c i n g  p u b l i c  a d m i n i s t r a t o r s  w i l l  a s k  w h ere  t h e s e  
r e s e a r c h - a n d - d e v e l o p m e n t  p e o p l e  a r e  com ing  f ro m .  As p e r s o n n e l  
who a r e  a t  t h i s  t i m e  e n g a g e d  i n  p r o g ra m  o p e r a t i o n  a r e  r e d u c e d  
b y  a u t o m a t i o n ,  t h e y  s h o u l d  be  r e p l a c e d  b y  p e r s o n n e l  o f  a 
r e s e a r c h - a n d - d e v e l o p m e n t  n a t u r e .  Thus t h e  s t a f f  c o u l d  be  
u p g r a d e d  t o  p e r f o r m  t h i s  v i t a l  f u n c t i o n .  As a u t o m a t i o n  
c o n t i n u e s  t h e  o p e r a t i o n  s t a f f  g e t s  s m a l l e r  and  t h e  r e s e a r c h -  
a n d - d e v e l o p m e n t  s t a f f  g e t s  l a r g e r .  Somewhere d u r i n g  t h i s  
p r o c e s s  t h e  a d m i n i s t r a t o r  c h a n g e s  f u n c t i o n a l l y  f ro m  a n  
ad  hoc a d m i n i s t r a t o r  t o  a  p r e d i c t i v e  a d m i n i s t r a t o r .
The S t a g e s  o f  R e s e a r c h  
The b a s i c  s t a g e s  o f  t h e  r e s e a r c h - a n d - d e v e l o p m e n t  
r e s p o n s e s  may be s t r u c t u r e d  f u n c t i o n a l l y ;  s u b j e c t / d i s c i p l i n e ,  
p r o d u c t / p r o g r a m ,  p r o c e s s / s p e c i a l t y ,  p r o j e c t / p r o b l e m ,  and  
s t a g e / p h a s e .
S u b j e c t / D i s c i p l i n e
The s u b j e c t / d i s c i p l i n e  s t r u c t u r e  i s  a r r a n g e d  by
11S t a n l e y  a n d  W h i t e ,  o p . c i t . .  p .  2l\..
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a c a d e m ic  s u b j e c t  o r  d i s c i p l i n e .  The o r g a n i z a t i o n  i s  much 
l i k e  a c o l l e g e  f a c u l t y  m in u s  t h e  l a r g e  t e a c h i n g  f u n c t i o n .
T h i s  a l l o w s  f o r  a n  i n t e r a c t i o n  o f  p e o p l e  o f  t h e  same f i e l d .
I t  h e l p s  d e v e l o p  team w o rk  w i t h i n  a  s p e c i a l t y .  I t  i s  b e t t e r  
s u i t e d  t o  b a s i c  r e s e a r c h  r e s p o n s e s ;  t h e r e f o r e ,  i f  a p p l i e d  
r e s e a r c h  an d  d e v e l o p m e n t  a r e  t h e  p r im e  c r i t e r i o n  o f  t h e  
e f f o r t ,  a d m i n i s t r a t o r s  s h o u l d  c o n s i d e r  a n o t h e r  t y p e  o f  
s t r u c t u r e .
Product/program
I n  c o m m e r c i a l  o p e r a t i o n s  t h e  p r i m a r y  r e s e a r c h - a n d -  
d e v e lo p m e n t  e f f o r t  i s  t o w a r d  p r o d u c t s  w h ic h  w i l l  be  m a r k e t a b l e  
a t  a  p r o f i t .  The c o m p a r a b le  a d m i n i s t r a t i v e  u n i t  i n  g o v e rn m e n t  
i s  t h e  p r o g r a m ;  t h e r e f o r e ,  p r o g r a m  s t r u c t u r e  w o u ld  be  a 
b e t t e r  d e s i g n a t i o n  o f  t h i s  t y p e .  The p r o g r a m - o r i e n t e d  
r e s e a r c h - a n d - d e v e l o p m e n t  g r o u p  w ou ld  b r i n g  t o g e t h e r  p e o p l e  
o f  d i f f e r e n t  d i s c i p l i n e s  t o  w ork  on r e l a t e d  p r o g r a m s .  F o r  
e x a m p le ,  a c o n g l o m e r a t e  o r g a n i z a t i o n  l i k e  t h e  D e p a r tm e n t  o f  
H e a l t h ,  E d u c a t i o n ,  and  W e l f a r e  c o u l d  h a v e  a  r e s e a r c h - a n d -  
d e v e lo p m e n t  e f f o r t  o r g a n i z e d  i n  g e n e r a l  p r o g r a m  s t r u c t u r e ,  
w i t h  one u n i t  e a c h  f o r  H e a l t h ,  E d u c a t i o n ,  and  W e l f a r e .  W i th  
su ch  a  d i v i s i o n  i t  i s  e a s y  t o  d e c e n t r a l i z e  t h e  r e s e a r c h - a n d -  
d e v e lo p m e n t  e f f o r t . T h i s  a l l o w s  f o r  r e s e a r c h - a n d - d e v e l o p m e n t  
s u p p o r t  t o  f i e l d  o f f i c e s .  Many p r o b l e m s  c a p a b l e  o f  r e s e a r c h  
s o l u t i o n  c a n  o n l y  be  o b t a i n e d  b y  f i e l d  e x p e r i e n c e .
^ ^ I b i d . „ p .  3 0 .
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P r o c e s s / S p e c i a l t y
The p r o c e s s  t y p e  i s  s i m i l a r  t o  t h e  p r o g r a m  t y p e  
e x c e p t  t h a t  t h e  d i v i s i o n  i s  n o t  made up b y  a  g e n e r a l  p r o g ra m  
b u t  r a t h e r  b y  a  g e n e r a l  s p e c i a l i t y  u s e d  i n  p r o c e s s i n g .  F o u r  
s p e c i a l i s t s  t h a t  a r e  o f t e n  i n t e r a c t i n g  i n  a d m i n i s t r a t i v e  
p r o b l e m s  a r e  o p e r a t i o n s ^  e n g i n e e r i n g ,  f i n a n c i a l ,  and  l e g a l  
s p e c i a l i s t s .
A r e s e a r c h - a n d - d e v e l o p m e n t  e f f o r t  c o u l d  be  o r g a n i z e d  
a r o u n d  e a c h  s p e c i a l i t y .  P r o c e s s  g r o u p i n g s  a r e  o f t e n  u s e d  i n  
c a s e s  o f  d i v e r s e  b o d i e s  o f  k n o w l e d g e , T h i s  t y p e  r e s e m b l e s  
t h e  p r o g r a m - t y p e  s t r u c t u r e ,  w i t h  t h e  m a j o r  d i f f e r e n c e  b e i n g  
e m p h a s i s  u p o n  s p e c i a l  t e c h n o l o g y .
P r o j e c t  / P r o b l e m
One o f  t h e  most f r e q u e n t l y  u s e d  a r r a n g e m e n t s  i s  t h e  
p r o j e c t / p r o b l e m  s t r u c t u r e .  As p r o b l e m s  a p p e a r  t h e y  a r e  
i d e n t i f i e d ,  a n d  a  t e a m  i s  fo rm ed  t o  s o l v e  e a c h  p r o b l e m .  I n  
e f f e c t ,  t h i s  m e thod  s e e k s  t o  c r e a t e  an  a r t i f i c i a l  d i s c i ­
p l i n e . ^ ^  T h i s  a l l o w s  f o r  a  maximum o f  i n t e r - d i s c i p l i n a r y  
e f f o r t ,  b u t  i t  a l s o  may be  t h e  c a u s e  o f  s e r i o u s  d y s f u n c t i o n s  
f o r  t h e  i n d i v i d u a l .  To p a r t i c i p a t e  e f f e c t i v e l y ,  a t e am  
member m ust  d e v o t e  h i m s e l f  t o  a s p e c i f i c  a r e a  o f  t h e  p r o b l e m .  
By so  d o i n g ,  a  r e s e a r c h e r  o f t e n  l o s e s  c o n t a c t  w i t h  t h e  
a d v a n c e s  b e i n g  made g e n e r a l l y  i n  h i s  f i e l d .  Once t h e  p r o j e c t  
i s  c o m p l e t e d ,  t h e r e  i s  a  p o s s i b i l i t y  t h a t  t h i s  s p e c i a l i z e d
l ^ I b i d . .  p .  
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know ledge  i s  n o t  n e e d e d .
The p r o j e c t  t y p e  i s  b e t t e r  f o r  a p p l i e d  r e s e a r c h  
b e c a u s e  o f  g o a l  o r i e n t a t i o n .  J u s t  a s  s u b j e c t / d i s c i p l i n e  
s t r u c t u r e  i s  h i g h l y  e f f e c t i v e  f o r  b a s i c  r e s e a r c h ,  t h e  
p r o j e c t  t y p e  i s  e x c e l l e n t  f o r  p r o g ra m  d e v e l o p m e n t .  I n  f a c t ,  
p l a n n i n g  t e c h n i q u e s  l i k e  PERT can  be  e a s i l y  a s s o c i a t e d  w i t h  
d e v e l o p m e n t .  The c r e a t i o n  o f  t h i s  a r t i f i c i a l  d i s c i p l i n e  may 
l e a d  t o  new f i e l d s  o f  s t u d y ,  such  a s  c y b e r n e t i c s ,  c r y o g e n i c s ,  
e t c .  The p r o j e c t  t y p e  h a s  h a d  b e t t e r  s u c c e s s  a t  i n t e g r a t i o n  
and c o - o p e r a t i o n  on co m p lex  p r o b l e m s .  ^5 i t  i s  a l s o  e a s i e r  
f o r  a p e r s o n  t o  go f rom  t h e  p r o j e c t  s t r u c t u r e  i n t o  t h e  
o p e r a t i o n a l  s t r u c t u r e  o f  t h e  p r o b le m .
S t a g e / P h a s e
The s t a g e / p h a s e  s t r u c t u r e  i s  t h e  e c l e c t i c  t y p e , 
S t a n l e y  and  W h i t e  u s e  t h i s  t e r r a  t o  d e s i g n a t e  a  r e s e a r c h - a n d -  
d e v e lo p m e n t  e f f o r t  made up o f  b a s i c  and  a p p l i e d  r e s e a r c h  a s  
w e l l  a s  d e v e l o p m e n t a l  w o rk .  The r e s e a r c h  e f f o r t  c a n  be  
c e n t r a l l y  o r g a n i z e d  w h i l e  t h e  d e v e lo p m e n t  w o rk  may be  d e c e n ­
t r a l i z e d .  Prom r e s e a r c h  t o  d e v e lo p m e n t  e a c h  p h a s e  i s  
c o n t r o l l e d .
I n  t h e  g o v e r n m e n t a l  p r o g r a m  o f  r e s e a r c h ,  t h e  r e s e a r c h  
and  d e v e lo p m e n t  c o u l d  u s e  t h e  s t a g e / p h a s e  d e v e lo p m e n t  f o r  
i t s  o v e r - a l l  s y s t e m .  The b a s i c  r e s e a r c h  c o u l d  be  s u b j e c t /  
d i s c i p l i n e  s t r u c t u r e d ,  t h e  a p p l i e d  r e s e a r c h  p o s s i b l y  c o u l d  
be  p r o c e s s  s t r u c t u r e d ,  and  t h e  d e v e lo p m e n t  s t a g e  c o u l d  be
P- 37.
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O p e r a t i o n  R e s e a r c h  T e c h n i q u e s
A l l  o f  t h i s  o r g a n i z a t i o n a l  e f f o r t  i s  d i r e c t e d  a t  
t o t a l  s y s t e m  a u t o m a t i o n .  The t e c h n i q u e s  u s e d  w i t h i n  t h i s  
s t r u c t u r e  h a v e ,  l i k e  t h e  c o m p u te r ,  r e s u l t e d  f ro m  e f f o r t s  
d u r i n g  World  War I I .  O p e r a t i o n  R e s e a r c h  (OR) saw i t s  
b e g i n n i n g  i n  an  o r g a n i z e d  fo rm  i n  G r e a t  B r i t a i n  i n  1939.  
O p e r a t i o n  R e s e a r c h  i m p l i e s  t h e  a p p l i c a t i o n  o f  t h e  s c i e n ­
t i f i c  m ethod  t o  a r e a s  o u t s i d e  o f  t r a d i t i o n a l  s c i e n t i f i c  
e n d e a v o r s .  The f i r s t  s u c h  u s e  was  t h e  o r g a n i z e d  e f f o r t  t o  
a i d  t h e  R o y a l  A i r  F o r c e  i n  t h e  a p p l i c a t i o n  o f  i t s  r e v o l u ­
t i o n a r y  r a d a r  d e v i c e s .  The f i r s t  e f f o r t s  w ere  d e v o t e d  t o  
com m xm ica t ion  e f f i c i e n c y  and  r a d a r  c rew  p r o f i c i e n c y .  The se  
e x p e r i m e n t s  a i d e d  c o n s i d e r a b l y  i n  t h e  r e s u l t i n g  " B a t t l e  o f  
B r i t a i n . "  The n e x t  e f f o r t  i n  I 9 I4.O was c o n d u c t e d  by  t h e  
B r i t i s h  Army, u s i n g  a  m ixed  t e a m .  The A n t i - A i r c r a f t  Command 
R e s e a r c h  Group was  composed o f  t h r e e  p h y s i o l o g i s t s ,  two 
m a t h e m a t i c a l  p h y s i c i s t s ,  one a s t r o p h y s i c i s t ,  one army 
o f f i c e r ,  one s u r v e y o r ,  one g e n e r a l  p h y s i c i s t ,  a n d  two m a t h e -  
m a t i c i a n s . ^ ^
T h i s  i n t e r - d i s c i p l i n a r y  e f f o r t  i s  one o f  t h e  m a j o r  
c h a r a c t e r i s t i c s  o f  an  O p e r a t i o n  R e s e a r c h  e f f o r t . ^ ?  M i l i t a r y
^ ^ F l o r e n c e  N. T r e f e t h e n ,  "A H i s t o r y  o f  O p e r a t i o n s  
R e s e a r c h , "  O p e r a t i o n s  R e s e a r c h  f o r  M anagem en t , e d .  J o s e p h  F .  
McCloskey and F l o r e n c e  N. T r e f e t h e n  ( B a l t i m o r e ,  Md.; The 
J o h n s  H o p k in s  P r e s s ,  I 95 I4. ) ,  p p .  3 - 3 5 .
1 7' R u s s e l l  L. A c k o f f  and P a t r i c k  R i v e t t ,  A M a n a g e r > s 
G uide  t o  O p e r a t i o n s  R e s e a r c h  (New Y o rk :  J o h n  W i le y  & S o n s ,
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m a l a s s i g n m e n t  o f  s c i e n t i f i c  p e r s o n n e l ,  l i k e  o t h e r  p e r s o n n e l ,  
h a s  b e e n  t h e  s u b j e c t  o f  many j o k e s .  The jo k e  became a n  a s s e t  
a s  t h o s e  s c i e n t i f i c  a r e a s  w h ic h  d i d  n o t  h a v e  a  d i r e c t  r e l a ­
t i o n s h i p  w i t h  t h e  w ar  e f f o r t  w e re  o f t e n  p u t  i n t o  o p e r a t i o n a l  
r e s e a r c h  u n i t s . T h i s  c o n g l o m e r a t i o n  a l l o w e d  f o r  a  b r o a d e r  
p r o b l e m  i d e n t i f i c a t i o n  a n d  o f t e n  f o r  b e t t e r  so lu t ions . -* -®
The t i m e ,  f o r  e x a m p le ,  t h a t  p a t r o n s  h ave  t o  w a i t  f o r  
a n  e l e v a t o r  a p p e a r s  t o  b e  a n  e n g i n e e r i n g  p r o b le m ,  w h ic h  
m i g h t  be s o l v e d  by  i n s t a l l i n g  more e l e v a t o r s ,  w h ic h  i s  a 
c o s t l y  s o l u t i o n .  A p s y c h o l o g i s t  may v iew  t h e  p r o b le m  
c o m p l e t e l y  d i f f e r e n t l y .  The w a i t i n g  t i m e  i s  d i s a g r e e a b l e  
b e c a u s e  i t  i s  n o t  p l e a s a n t .  The p s y c h o l o g i c a l  s o l u t i o n  
w ou ld  be  t h e  i n s t a l l a t i o n  o f  e l e v a t o r  l o b b y  m i r r o r s  i n  w h ich  
p e o p l e  c o u l d  l o o k  a t  t h e m s e l v e s  and  o t h e r s .  Such  e x a m p le s  
p o i n t  up t h e  v a l u e  o f  v a r i o u s  s c i e n t i f i c  a p p r o a c h e s  t o  t h e  
same p r o b le m .
A n o t h e r  O p e r a t i o n  R e s e a r c h  c h a r a c t e r i s t i c  i s  s y s t e m s  
o r i e n t a t i o n .  The s y s t e m s  a p p r o a c h  h a s  a l r e a d y  b e e n  d e f i n e d  
and i l l u s t r a t e d .  The e m p h a s i s  i n  O p e r a t i o n  R e s e a r c h  i s  on 
t h e  i d e n t i f i c a t i o n  o f  t h e  r e s u l t s  o f  e v e r y  i n t e r a c t i o n  
w i t h i n  t h e  s y s t e m . ^0 p o r  e x a m p le ,  t h e  im provem ent  i n  
c e n t r a l - o f f i c e  r e p o r t s  c a n n o t  be  d i v o r c e d  f rom  t h e  p r o b le m  
o f  f i e l d - o f f i c e  c o l l e c t i o n  o f  s o u r c e  d a t a .  As s t a t e d
I B l b i d . .  p .  19 .
I 9%bid. .  p .  2 1 .
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p r e v i o u s l y ,  i n p u t  and  o u t p u t  h a v e  a  r e l a t i o n s h i p ,  and t h e  
more d i r e c t  t h i s  r e l a t i o n s h i p ,  t h e  b e t t e r  t h e  s y s t e m .  
O p e r a t i o n  R e s e a r c h  u t i l i z e d  t h i s  i d e a  t h a t  e v e r y t h i n g  i n  t h e  
s y s t e m  h a s  an  i n t e r r e l a t i o n s h i p .
The l a s t  c h a r a c t e r i s t i c  o f  O p e r a t i o n  R e s e a r c h  i s  t h e  
u s e  o f  t h e  s c i e n t i f i c  m e t h o d T h e  p u r p o s e  o f  a l l  t h i s  
r e s e a r c h  e f f o r t  i s  t h e  im provem ent  o f  d e c i s i o n s ,  b y  t h e  
r e m o v a l  o f  l u c k ,  i n t u i t i o n ,  p r e j u d i c e ,  e t c . ,  f rom  t h e  s e l e c ­
t i o n  o f  c o n s e q u e n c e s .  T h i s  m e th o d ,  i n  t h e  c a s e  o f  O p e r a t i o n  
R e s e a r c h ,  b e g i n s  w i t h  t h e  s t a t e m e n t  o f  t h e  p ro b le m ,  t h e  
c o l l e c t i o n  o f  d a t a ,  t h e  a n a l y s i s  o f  t h e  d a t a ,  t h e  f o r m u l a t i o n  
o f  s o l u t i o n s ,  and  t h e  s e l e c t i o n  o f  t h e  opt imum c o u r s e  o f  
a c t  i o n .
How d o e s  t h i s  d i f f e r  f ro m  s c i e n t i f i c  m anagem ent ,  
w h ic h  h a s  b e e n  recommended b y  many f o r  some t im e ?  Simon 
s t a t e s  t h a t  t h e  two a r e  n o t  s e p a r a t e  e x c e p t  t h a t  t h e  
O p e r a t i o n  R e s e a r c h  p e o p l e  t e n d  t o  u s e  r a t h e r  h i g h - p o w e r e d  
m a t h e m a t i c s . 22 T h i s  h i g h e r  m a t h e m a t i c a l  q u a l i t y  h a s  l e d  t h e  
p r o f e s s i o n a l  p r a c t i t i o n e r s  o f  O p e r a t i o n  R e s e a r c h  t o  recommend 
t h a t  t h e  m a n a g e r  n o t  d e v o t e  h i m s e l f  t o  t h e  m a t h e m a t i c a l  
"how" b u t  r a t h e r  t o  t h e  d e s i r e d  r e s u l t s .23  The s i t u a t i o n  I s  
s i m i l a r  t o  t h e  r e l a t i o n s h i p  o f  t h e  a d m i n i s t r a t o r  t o  an  EDP
21 l b i d . , p, 10.
2 2 H e r b e r t  A. S imon,  The New S c i e n c e  o f  Management  
D e c i s i o n  (New York;  H a r p e r  & Row, 195151, p .  ïli-,
2 3 A c k o f f  and R i v e t t ,  op .  c i t . ,  p .  v i i „
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s y s t e m .  The c o m p le jc i ty  o f  a c o m p u te r  I s  n o t  a s  I m p o r t a n t  a s  
t h e  e a s e  o f  o b t a i n i n g  d e s i r e d  o u t p u t .
O p e r a t i o n  R e s e a r c h  s e e k s ,  g e n e r a l l y ,  t o  r e l a t e  
c o n t r o l l e d  o r  c o n s t a n t  a s p e c t s  o f  a s y s t e m  w i t h  u n c o n t r o l l e d  
o r  v a r i a b l e  a s p e c t s . ^4 T h i s  i s  p o s s i b l e  t h r o u g h  t h e  p r o c e s s  
o f  s e p a r a t i n g  t h e  fo rm  o f  a p r o b le m  f rom  i t s  c o n t e n t s .  I n  
some l a n g u a g e s  o t h e r  t h a n  E n g l i s h  t h i s  i s  more e a s i l y  u n d e r ­
s t o o d ,  s i n c e  t h e r e  i s  a s e p a r a t e  word f o r  e a c h .  A l g e b r a  i s  
c o n c e r n e d  w i t h  f o rm .  The s im p l e  e q u a t i o n  A ■+ B -- G i s  a  
p u r e  fo rm ,  b u t  i n  an  a c t u a l  s i t u a t i o n  t h e  c o n t e n t s  c a n  be 
d e f i n e d ,  and  a s o l u t i o n  c a n  be  r e a c h e d ,  f o r  e x a m p le ,
2 + 3 = 5 .  The O p e r a t i o n  R e s e a r c h  r e s e a r c h e r  b u i l d s  a 
m a t h e m a t i c a l  m o d e l  o r  fo rm .  Once t h i s  i s  done ,  t h e  c o r r e c t  
t y p e  o f  m a t h e m a t i c s  c a n  be a p p l i e d .
I t  w ou ld  be  n i c e  t o  s a y  t h a t  t h e r e  i s  o n l y  one fo rm  
w h ich  c o u l d  be  a d a p t e d  t o  t h e  c o n t e n t s  o f  a n y  p r o b l e m .  
R e s e a r c h  on g e n e r a l - p r o b l e m  s o l v e r s  i s  g o i n g  on;  h o w ev e r ,  
t h e  p u b l i c  m an ag e r  m us t  l o o k  t o  a  l i m i t e d  number o f  g e n e r a l  
t e c h n i q u e s  f o r  s o l v i n g  t h e s e  p r o b l e m s .  B a s i c a l l y ,  t h e y  a r e  
l i n e a r  p ro g ra m m in g ,  q u e u i n g  t h e o r y ,  game t h e o r y ,  s t a t i s t i c a l  
a n a l y s i s ,  dynamic p ro g ra m m in g ,  and s i m u l a t i o n .
L i n e a r  P rogram m ing  ( L P )
L i n e a r  p rog ram m in g  i s  a m a t h e m a t i c a l  t e c h n i q u e  f o r  
d e a l i n g  w i t h  l i m i t e d  r e s o u r c e s .  By u s i n g  t h i s  t e c h n i q u e ,  a  
p u b l i c  a d m i n i s t r a t o r  c a n  make t h e  b e s t  d e c i s i o n  i n  su ch
^^ I b i d . . p p .  2 l | “ 25
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p r o b l e m s  i n v o l v i n g  b l e n d i n g ,  a l l o c a t i n g ,  w a s t e  r e d u c t i o n ,  
and t r a n s p o r t a t i o n  o f  r e s o u r c e s .
Q u eu in g  T h e o ry
Q u eu in g  t h e o r y  c o n c e r n s  w a i t i n g  l i n e s  o r  q u e u e s .
Q u i t e  o f t e n  o u t p u t  f l o w s  t h r o u g h  a  c h e c k  p o i n t  o r  b o t t l e n e c k .  
The q u e u i n g  t h e o r y  i s  one way t o  c a l c u l a t e  t h e  most  e f f i c i e n t  
h a n d l i n g  o f  t h e  j o b .
I n  s u c h  w a i t i n g - t i m e  p r o b l e m s  t h e r e  a r e  two f a c t o r s :  
t h e  s e r v i c e  f a c i l i t y  o r  p e r s o n  and  t h e  c u s to m e r  o r  o b j e c t  
moving  t h r o u g h  t h e  c h e c k  p o i n t .  E i t h e r  o f  t h e s e  may be  
v a r i a b l e  and  t h e  o t h e r  c o n s t a n t .  A n o t h e r  m ethod  f o r  s o l v i n g  
t h e  p r o b l e m ,  known a s  t h e  Monte C a r l o  m e th o d ,  uses  a l t e r n a ­
t i v e  p r o c e d u r e s  u n t i l  t h e  b e s t  i s  f o u n d . ^6 
Game T h e o ry
Game t h e o r y  d e a l s  w i t h  d e c i s i o n s  i n  c o m p e t i t i v e  
s i t u a t i o n s .  T h e re  a r e  a l l  s o r t s  o f  w ays  t o  c l a s s i f y  c o m p e t i ­
t i v e  p r o b le m s ;
a .  S i t u a t i o n s  w h ere  a c o m p e t i t o r ' s  a c t i o n  i s  known,
a s  i n  o i l  company p r i c e  w a r s .
bo S i t u a t i o n s  w h e re  a c o m p e t i t o r ' s  a c t i o n  i s  n o t
known, a s  i n  b i d s  on t h e  same j o b .
c .  S i t u a t i o n s  w h ere  t h e  c o m p e t i t o r  i s  n o t  known, a s
^^K ur t  M e i s e l s ,  A P r i m e r  o f  L i n e a r  P rogram m ing  (New 
York;  New Y o rk  U n i v e r s i t y  p r e s s ,  I 9 6 2 ) ,  ppil l - lp .
^ ^ R u s s e i l  Lo A c k o f f ,  " p r o t o t y p e  M ode ls  i n  O p e r a t i o n s  
R e s e a r c h , "  S c i e n t i f i c  D e c i s i o n  Making  i n  B u s i n e s s , e d .  Abe 
Shuchman (New Y ork ;  H o l t  R i n e h a r t  & W i n s t o n ,  I n c .  I 9 6 I ) ,  
p p .  13B-39.
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i n  a n  i n v a s i o n  f ro m  a n o t h e r  p l a n e t .
T h e se  p r o b l e m s  c a n  be  t e r m i n a l  o r  c o n t i n u o u s ,  and  g ro u p  
a c t i o n  c a n  b e  u s e d .
I t  w o u ld  seem t o  many t h a t  s u c h  t e c h n i q u e s  w o u ld  n o t  
be  v e r y  a p p l i c a b l e .  The t h e o r y  o f  games  i s  l i m i t e d ;  b u t  i f  
t h e  v a l u e s  o f  t h e  game m a t r i x  a r e  v a l i d ,  goo d  r e s u l t s  c a n  be  
o b t a i n e d .  M i l i t a r y  w a r  games a r e  a n  e x a m p l e . ^7 
S t a t i s t i c a l  A n a l y s i s
The m os t  f a m i l i a r  o f  t h e  t e c h n i q u e s  i s  s t a t i s t i c a l  
a n a l y s i s ,  w h i c h  i s  f a m i l i a r  i n  name b u t  n o t  i n  p r a c t i c e .
Even t h e  p h y s i c a l  s c i e n t i s t  who c a n  u s e  m a t h e m a t i c a l  m o d e ls  
and  p r o b a b i l i t y  t h e o r y  i s  n o t  u s u a l l y  i n  c o n t a c t  w i t h  m a t h e ­
m a t i c a l  s t a t i s t i c s  a n d  s t a t i s t i c a l  i n f e r e n c e . ^ ®  The s o c i a l  
s c i e n t i s t  h a s  b e e n  p r o g r e s s i n g  more r a p i d l y  i n  t h i s  a r e a . ^ 9
S t a t i s t i c s  d e a l  w i t h  t h e  c o l l e c t i o n  and  a n a l y s i s  o f  
d a t a .  P r o b a b i l i t y  m o d e l s  g i v e  a n s w e r s  w i t h  m e a s u r a b l e  e r r o r ,  
w h ic h  a r i s e  when t h e  v a r i a b l e s  c h a n g e  v a l u e .  To make a b e t t e r  
e s t i m a t e ,  a n  a v e r a g e  v a l u e  m i g h t  be  h e l p f u l .  To g e t  a n  
a v e r a g e  one m u s t  h a v e  r e p r e s e n t a t i v e  s a m p le s  b a s e d  on 
e x p e r i e n c e  o f  t h e  i d e n t i f i e d  v a r i a b l e .
The tw o  c r i t i c a l  t a s k s  o f  s t a t i s t i c a l  a n a l y s i s  
c o n c e r n  how t h e  s am p le  i s  made and  how i n f e r e n c e s  c a n  be
2 7 % b i d . .  p p .  5 0 - 5 2 .
^ ® T r e f e t h e n ,  o p . c i t . .  p .  117.
^ ^ I b i d . .  p .  118 .
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drawn f ro m  t h e  s a m p le .^ ®  The body  o f  know ledge  t h a t  c o v e r s  
t h i s  a r e a  i s  c o n s i d e r a b l e .
At one t i m e  e r r o r s  and  c o s t  i n  o b t a i n i n g  an d  a n a l y z i n g  
d a t a  i n c r e a s e d  a s  t h e  s i z e  o f  t h e  sam ple  i n c r e a s e d .  The 
c o m p u te r  h a s  c h a n g e d  some o f  t h i s .  T h r o u g h o u t  t h i s  w ork ,  
t h e  t e r m  " h i g h - f i d e l i t y  d a t a "  h a s  b e e n  u s e d .  The q u a l i t y  o f  
d a t a  i n v o l v e s  two t h i n g s ;  t h e  c o r r e c t  t y p e  o f  i n f o r m a t i o n  
a n d  t h e  c o r r e c t  c o n t e n t s  o f  t h e  d a t a .  T h e se  a r e  t h e  
r e s o u r c e s  o f  t h e  p r e d i c t i v e  a d m i n i s t r a t o r .  H i s  p r o f e s s i o n a l  
d e c i s i o n s  and  e v e n t u a l  r e p u t a t i o n  a r e  b a s e d  on th em  and  on 
t h e i r  s c i e n t i f i c  p r o c e s s i n g .  S t a t i s t i c a l  a n a l y s e s  a r e  a 
n e c e s s a r y  p a r t  o f  t h i s  p r o c e s s i n g  i n v e n t o r y .
Dynamic P rog ram m ing
Dynamic p ro g ram m in g  i s  r e l a t i v e l y  new. I t  h a s  b e e n  
i n  t h e  v o c a b u l a r y  o f  O p e r a t i o n  R e s e a r c h  o n l y  s i n c e  1 9 ^ 2 . ^ ^  
T h i s  t e c h n i q u e  c o n c e r n s  t h e  m ak in g  o f  t h e  b e s t  d e c i s i o n  a t  
e a c h  s t a g e  o f  a  m u l t i s t a g e  p r o b l e m .  The d e s i g n  o f  a  s t r a t e g y  
o r  p o l i c y  i s  n o t  e n o u g h .  What i s  d e s i r a b l e  i s  t h e  b e s t  
d e c i s i o n  a t  e a c h  s t a g e - - t h e  o p t i m a l  p o l i c y .  The i n i t i a l  
d e c i s i o n  i s  made a s  t h e  b e s t  p o s s i b l e  d e c i s i o n  a t  t h e  
b e g i n n i n g ;  e a c h  f o l l o w i n g  d e c i s i o n  m us t  t a k e  i n t o  a c c o u n t  
t h e  r e s u l t s  o f  t h e  p r e c e d i n g  d e c i s i o n s  and  a  l i m i t e d  number
30 l b i d . .  p .  1 1 9 .
31Abe Shuchman,  "The N a t u r e  and  C h a r a c t e r i s t i c s  o f  
Dynamic P ro g ram m in g  P r o b l e m s , "  S c i e n t i f i c  D e c i s i o n  Making 
i n  B u s i n e s s , e d ,  Abe Schuhman (New Y ork ;  H o l t ,  R i n e h a r t  & 
W i n s t o n ,  I n c . ,  I 9 6 3 ) ,  p .  2 0 6 .
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o f  c r i t e r i a . D y n a m i c  p ro g ra m m in g  p r e v e n t s  t h e  com pounding  
o f  i n e f f i c i e n t  e a r l y “d e c i s i o n  e r r o r s .
Dynamic p ro g ram m in g  i s  t o  d e c i s i o n s  w hat  PERT i s  t o  
t a s k  a c c o m p l i s h m e n t s .  I t  c a n  be  j u s t  a s  v a l u a b l e  t o  t h e  
p u b l i c  a d m i n i s t r a t o r  a s  t o  t h e  b u s i n e s s m a n .
S i m u l â t  i o n
A m a t h e m a t i c a l  m o d e l  i s  b a s e d  on c a l c u l a t i o n .  Some 
p r o b le m s  a r e  i m p o s s i b l e  t o  c a l c u l a t e ;  t h e  c o m p l e t e  m ode l  o f  
t h e  u n i v e r s e  i s  p r o b a b l y  t h e  h a r d e s t .  O t h e r  m a t h e m a t i c a l  
m o d e l s  may be  t o o  c o s t l y .  S i m u l a t i o n  i s  c h e a p e r  b e c a u s e  
o n l y  t h e  d a t a  r e l e v a n t  t o  t h e  p r o b l e m  h a s  t o  be  m a n i p u l a t e d .  
S o l u t i o n s  a r e  s im p l e r ^  b u t  t h e y  a r e  a l s o  l e s s  g e n e r a l .
S i m u l a t i o n  i s  a  k i n d  o f  e x p e r i m e n t .  I t s  s u c c e s s  
d e p e n d s  on t h e  amount o f  d e t a i l e d  r e a l i s m .  I t  i s  a  t o o l  f o r  
c o p i n g  w i t h  a  l a c k  o f  i n f o r m a t i o n .  I t  i s  v a l u a b l e  b e c a u s e  
i t  i s  e a s i l y  u n d e r s t o o d . ^3
S i m u l a t i o n  i s  w e l l  known a s  a t r a i n i n g  a i d .  P l i g h t  
s i m u l a t o r s  u s e d  t o  t r a i n  t o d a y ’ s p i l o t  n o t  o n l y  r e p r o d u c e  
t h e  a c t i o n  o f  a e r i a l  combat  b u t  a l s o  t h e  s o u n d .  I n  t h e  
f i n a l  a n a l y s i s ,  s i m u l a t i o n  i s  a n  a r t i f i c i a l  m o d e l . I t  h a s
32l b i d . ,  pp. 2 07-208 .
^^D ona ld  G. M alco lm ,  " S y s te m  S i m u l a t i o n , "  S c i e n t i f i c  
D e c i s i o n  Making i n  B u s i n e s s , e d ,  Abe Schuhman (New York;  
H o l t ,  R i n e h a r t  &“W i n s t o n ,  I n c  . ,  I 9 6 3 ) ,  p .  l|_o6.
" ^ O l i v e r  B e n so n ,  " S i m u l a t i o n  o f  I n t e r n a t i o n a l  
R e l a t i o n s  and D i p l o m a c y , "  Com pu te r  A p p l i c a t i o n s  i n  t h e  
B e h a v i o r  S c i e n c e , e d .  H a r o l d  B o rk o  (Englewood C l i f f s ,  N. J . :  
P r e n t i c e “H a l l ,  I n c . ,  I 9 6 2 ) ,  p .  ^ 7 9 .
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i t s  p l a c e  i n  e x p e r i m e n t a t i o n  and  t r a i n i n g .  By s i m u l a t i o n  t h e  
p u b l i c  a d m i n i s t r a t o r  c a n  i d e n t i f y  o b s c u r e  p r o b l e m s ,  which, c a n  
t h e n  be  g i v e n  s c i e n t i f i c  t r e a t m e n t .  He may u s e  a s i m u l a t e d  
o r g a n i z a t i o n  t o  l e a r n  new t e c h n i q u e s .
Summary
T h i s  c h a p t e r  h a s  d e a l t  w i t h  t h e  fo rm s  o f  t h e  p r o b le m  
o f  o r g a n i z a t i o n a l  a u t o m a t i o n .  The d e s i r a b l e  c h a r a c t e r i s t i c s  
o f  a  s y s t e m  a r e  a n t h r o p o c e n t r i c i s m ,  f l e x i b i l i t y ,  g e n e r a l i t y ,  
and  s i m p l i c i t y .
I t  h a s  b e e n  shown t h a t  t h e s e  c h a r a c t e r i s t i c s  a r e  
fo u n d  i n  s e m i a u t o m a t e d  and  f u l l y  a u t o m a t e d  o r g a n i z a t i o n s ,  
b u t  t h e  l a t t e r  c a n  i n c r e a s e  t h e  s o p h i s t i c a t i o n  o f  h a r d w a r e  
a s  t h e  i n t e r a c t i o n  o f  man d e c r e a s e s .  Such c o n c l u s i o n s  a p p l y  
t o  " c l o s e d  l o o p "  a u t o m a t e d  o r g a n i z a t i o n s  l i k e  e l e c t r i c i t y -  
p r o d u c t i o n  c o m p a n i e s 5 h o w e v e r ,  t h e y  may a p p l y  a s  w e l l  t o  
s o c i a l  s y s t e m s .
The v a r i o u s  e n v i r o n m e n t s  o f  ch ange  o r  r e s e a r c h  and  
d e v e lo p m e n t  h a v e  b e e n  shown t o  e x i s t  i n  c a p a b i l i t i e s  f o u n d  
i n  c o m m e r c i a l ,  i n - h o u s e ,  n o n p r o f i t ,  and  h i g h e r  e d u c a t i o n a l  
o r g a n i z a t i o n s .  The k i n d s  o r  s t a g e s  o f  r e s e a r c h  h ave  b e e n  
d i v i d e d  i n t o  b a s i c  r e s e a r c h ,  a p p l i e d  r e s e a r c h ,  and  d e v e l o p ­
m e n t .  The b a s i c  s t r u c t u r i n g  o f  a n y  t y p e  o f  r e s e a r c h  i n  any  
e n v i r o n m e n t  c a n  be  a c c o r d i n g  t o  s u b j e c t / d i s c i p l i n e ,  p r o d u c t /  
p r o g r a m ,  p r o c e s s / s p e c i a l t y ,  p r o j e c t / p r o b l e m ,  o r  s t a g e / p h a s e .  
The p r o b le m s  o f  c h a n g e ,  l i k e  a l l  o f  t h e  a b o v e ,  c a n  be  d i v i d e d  
by  fo rm .  To p r o g r a m  c h a n g e ,  g e n e r a l  s c i e n t i f i c  o r  O p e r a t i o n
61;
R esearch  te c h n iq u e s  can be used in  an organ ized  p la n ,  u s in g  
q u a n t i t a t iv e  m ethods, and w ith  a team o f  s c i e n t i s t s  p o s s e s s in g  
a v a r ie d  background. Some o f  th e se  O peration  R esearch  problem  
s o l u t i o n  forms are  l in e a r  programming, queuing th e o r y , game 
t h e o r y ,  s t a t i s t i c a l  a n a l y s i s ,  dynamic programming, and simu­
l a t i o n ,  The forms o f  s o l u t i o n s  t o  system  change aw ait o n ly  
th e  a p p l i c a t io n  o f  th e  c o n te n t s  o f  th e  problem .
The computer, t h e r e f o r e ,  can be used  not o n ly  as an 
o p e r a t io n a l  d e v ic e  but i t  a l s o  becomes th e  b a s ic  u n i t  o f  the  
research -a n d -d ev e lo p m en t e f f o r t .  The autom ation  o f  the  
o r g a n iz a t io n  b e g in s  w ith  b a s ic  r e se a r c h  probab ly  in  the  
e d u c a t io n a l  or n o n p r o f i t  i n s t i t u t i o n  a rea , s tr u c tu r e d  by 
p r o c e s s .  A p p lied  r e s e a r c h  would use  th e  O peration  Research  
t e c h n iq u e s  t o  ca rry  out th e  autom ation  e f f o r t .  The s t a g e /  
phase s tr u c tu r e  cou ld  be u t i l i z e d  in  developm ent, and th e  
new program would be ready fo r  e x e c u t io n .
The automated p u b l ic  o r g a n iz a t io n  may never  be 
a b s o lu te ;  however, in  th e  proper o r g a n iz a t io n a l  c o n te x t  i t  
can r e fo c u s  p u b l ic  a d m in is tr a t io n  upon e f f i c i e n t  p r e d ic t iv e  
e f f o r t s .
CHAPTER V 
AUTOMATION IN PUBLIC ADMINISTRATION
P u b lic  a d m in is t r a t io n ,  as a f i e l d  o f  s tu d y , i s  easy  
t o  d e f in e  g e n e r a l ly  but d i f f i c u l t  t o  d e f in e  p e r ip h e r a l ly .
This ch ap ter  concerns th e  c l a s s i f i c a t i o n  o f  computer a p p l i ­
c a t io n s  o f  a p u b lic  a d m in is tr a t iv e  n a tu r e .  P u b lic  a d m in is­
t r a t i o n ,  fo r  t h i s  purpose , w i l l  be co n s id er ed  a s  a part o f  
th e  d i s c i p l i n e  o f  p o l i t i c a l  s c i e n c e .  A p p l ic a t io n s  can be 
typed  as i n t e r - d i s c i p l i n e  and i n t r a - d i s c i p l i n e ,  in  t h i s  
c o n te x t .  Of a d d i t io n a l  i n t e r e s t  are th e  a d m in is tr a t iv e  
r e sp o n se s  o f  c e r t a i n  p r o f e s s i o n a l  s p e c i a l t i e s  a s  w e l l  as  
i n t e r n a t io n a l ,  p u b l ic  a d m in is t r a t iv e  system s. Such c l a s s i f i ­
c a t io n  i s  p o s s i b l e  by typ e  o f  a p p l i c a t io n  because  th e  number 
i s  not l a r g e .  Autom ation, l i k e  m athem atica l t e c h n iq u e s ,  
seems i d e a l l y  s u i t e d  fo r  p u b l ic  a d m in is tr a t io n .^  Compara­
t i v e l y  l i t t l e  u s e ,  however, has been made o f  com p u tation a l  
m ethods.
^O liver  Benson, "The Use o f  M athematics in  th e  Study  
o f  P o l i t i c a l  S c ie n c e ,"  M athematics and the  S o c i a l  S c i e n c e s . 
the  U t i l i t y  and th e  I n u t i l i t y  o f  M athematics in  th e  Study  
o f  Economics, P o l i t i c a l  S c ie n c e ,  and S o c io lo g y , ed . James 
G. G harlesw orth  ( P h i la d e lp h ia :  The American Academy o f
P o l i t i c a l  and S o c i a l  S c ie n c e ,  I 9 6 3 ) ,  p .  3S.
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I n t e r - d l s c l p l l n a r y  A p p l i c a t i o n s
The i n t e r - d i s c i p l i n a r y  e f f o r t s  i n  EDP and  o t h e r  a r e a s  
a r e  a  r e s u l t  o f  a  t e n d e n c y  o f  " i n t e g r a t i o n  o f  t h e  d i s c i p l i n e s . 
H i s t o r i c a l l y ,  most  s c i e n t i f i c  know ledge  grew o u t  o f  p h i l o ­
so p h y ,  e a c h  e m e rg in g  a r e a  o f  s p e c i a l t y  b e i n g  a  s p l i n t e r  o f  a 
l a r g e r  a r e a .  Today many o f  t h e s e  s p l i n t e r s  a r e  u n i t i n g  
a r o u n d  a  f o c a l  p r o c e s s - - f o r  e x am p le ,  t h e  m i x e d - t e a m  c o n c e p t  
o f  O p e r a t i o n  R e s e a r c h .  The r e b l e n d i n g  o f  s o c i a l  s c i e n c e  by  
t h e  c a t a l y s t  o f  m a t h e m a t i c a l  m e th o d s  h a s  b e e n  g o i n g  on f o r  
some t im e  i n  t h e  b e h a v i o r a l  a p p r o a c h  t o  p o l i t i c a l  s c i e n c e .
Man i n  i n t e r a c t i o n  w i t h i n  s o c i e t y  and  e n v i r o n m e n t s  
i s  t h e  a r e a  o f  s t u d y  o f  t h e  b e h a v i o r a l  s c i e n t i s t . 3 The 
b e h a v i o r a l  s c i e n t i s t  u s e s  e m p i r i c a l  e v i d e n c e  f rom  w h ich  t o  
e x p l a i n  h i s  c o n c l u s i o n s .  H i s  t h e o r i e s  a r e  a n a l y t i c  r a t h e r  
t h a n  s u b s t a n t i v e . ^  The c h a r a c t e r i s t i c s  o f  t h e  b e h a v i o r a l  
m e th o d o lo g y  a r e  g e n e r a l l y  t h e  same a s  i n  O p e r a t i o n  Research*, 
s c i e n t i f i c  m e th o d ,  s y s t e m s  o r i e n t a t i o n ,  and  a n  i n t e r -  
d i s c i p l i n e  a p p r o a c h . ^
^D av id  E a s t o n ,  "The C u r r e n t  Meaning o f  B e h a v i o r a l i s m  
i n  P o l i t i c a l  S c i e n c e , "  The L i m i t s  o f  B e h a v i o r a l i s m  i n  
P o l i t i c a l  S c i e n c e , e d .  J am es  G h a r l e s w o r t h  ( P h i l a d e l p h i a ;
The A m er ica n  Academy o f  P o l i t i c a l  and  S o c i a l  S c i e n c e ,  I 9 6 2 ), 
p .  i S .
^ H a r o ld  B orko ,  "C o m p u te rs  an d  t h e  B e h a v i o r a l  S c i e n ­
t i s t , "  Com puter  A p p l i c a t i o n s  i n  t h e  B e h a v i o r  S c i e n c e s , 
e d .  H a r o l d  B o rk o  (Englewood  C l i f f s ,  N. J . : P r e n t i c e - H a 11, 
I n c . ,  1 9 6 2 ) ,  p .  1|..
^ E a s t o n ,  op.  c i t . .  p .  2 ^ .
^ P o r  b e h a v i o r a l  c h a r a c t e r i s t i c s ,  s ee  E a s t o n ,  o p . 
c i t . .  p p .  7 - 8 .  F o r  O p e r a t i o n  R e s e a r c h  c h a r a c t e r i s t i c s ,  see  
A c k o f f  and R i v e t t ,  o p .  c i t . .  p .  10.
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The s t a t i s t i c a l  t r a i n i n g  o f  p s y c h o l o g i s t s  l e d  t o  
t h e i r  e a r l y  u t i l i z a t i o n  o f  c o m p u t e r s . & The v a l i d i t y  o f  t h e i r  
f i n d i n g s  was i n c r e a s e d  s i n c e  t h e y  c o u l d  i n c r e a s e  t h e i r  sample  
a s  w e l l  a s  s o p h i s t i c a t e  t h e i r  t e c h n i q u e s  b y  u s i n g  t h e  com­
p u t e r . ?  Some t e c h n i q u e s  n o t  p r e v i o u s l y  p o s s i b l e  w ere  now 
p e r f o r m e d — f o r  example^ c a n o n i c a l  a n a l y s i s ,  a  m ethod  f o r  
d e a l i n g  w i t h  i n t e r a c t i n g  v a r i a b l e s . ^  Wot o n l y  d i d  t h e  s im u ­
l a t i o n  o f  man a s  an  i n d i v i d u a l  become p o s s i b l e ,  b u t  s t u d i e s  
c o u l d  be  made o f  man a s  a g r o u p . ^
Thus f a r ,  t h e  b e h a v i o r a l  p o i n t  o f  v ie w  h a s  b e e n  
r e f e r r e d  t o  i n  c o n n e c t i o n  w i t h  t h e  i d e a  t h a t  t h e  a u t o m a t i o n  
o f  an  o r g a n i z a t i o n  r e d u c e s  t h e  i n c i d e n c e  o f  human i n t e r a c t i o n .  
T h i s  r e d u c t i o n  i s  i n  t h e  e x e c u t i o n  o r  o p e r a t i o n  o f  t h e  
p r o g r a m ;  h o w e v e r ,  t h e  number  o f  i n t e r a c t i o n s  may i n c r e a s e  a s  
t h e  c o m p e te n c e  o f  t h e  s y s t e m  a l l o w s  f o r  a  g r e a t e r  w o r k - l o a d ,  
i n c r e a s e d  r e s e a r c h - a n d - d e v e l o p m e n t  e f f o r t ,  and  g r e a t e r  c o n c e n ­
t r a t i o n  on t h e  human i n p u t  t o  t h e  s y s t e m  and t h e  v a l u e  o f  t h e  
o u t p u t  t o  human b e i n g s .  T h i s  means t h a t  t h e  a d m i n i s t r a t o r
^ L o w e l l  K e l l y  a n d  James  C. L i n g o e s ,  " D a ta  P r o c e s s i n g  
i n  P s y c h o l o g i c a l  R e s e a r c h , "  C om pute r  A p p l i c a t i o n s  i n  t h e  
B e h a v i o r a l  S c i e n c e s , e d .  H a r o l d  Borko  (Eng lew ood  C l i f f s ,
N. J . : P r e n t i c e - H a l l ,  I n c . ,  I 9 6 2 ) ,  p .  173 .
? C h a r l e s  W r i g l e y ,  "The U n i v e r s i t y  C o m p u t in g  C e n t e r , "  
Com puter  A p p l i c a t i o n s  i n  t h e  B e h a v i o r a l  S c i e n c e s , e d .  H a r o l d  
Borko (Eng lew ood  C l i f f s ,  N.  J . : P r e n t i c e - H a l l ,  I n c . ,  I 9 6 2 ) ,
p .  i 6 s .
Bi b i d . . p .  138 .
'^Benson, " S i m u l a t i o n  o f  I n t e r n a t i o n a l  R e l a t i o n s  and  
D i p l o m a c y , "  l o c .  c i t . .  p p .  S 7 S -9 ^ .
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w i l l  not escap e  th e  b e h a v io r a l  problem. S in ce  s c i e n t i f i c  
m ethodology i s  used  by th e  b e h a v io r a l  s c i e n t i s t  a s  w e l l  as  
by th e  o p e r a t io n s  r e s e a r c h e r ,  the p r e d i c t i v e  a d m in is tr a to r  
w i l l  have an i n t e r e s t  in  th e  forms and s o l u t i o n s  o f  problems 
in  th e  b e h a v io r a l  a r e a .  The g a th e r in g  o f  h i g h - f i d e l i t y  data  
(from e m p ir ic a l  s o u r c e s ) ,  which i s  p r o c e sse d  r a t i o n a l l y  in  a 
computer environm ent, i s  one o f  th e  same s c i e n t i f i c  methods 
which th e  p u b l ic  a d m in is tr a to r  w i l l  use  in  program p la n n in g .  
In the automated system  th e  l o c a t io n  o f  b e h a v io r a l  problems 
o u ts id e  th e  system  w i l l  have a d e n d r i t ic  p a t t e r n .  The roo t  
system  w i l l  be any i n t e r a c t io n  (man/man or man/machine) 
n e c e s s a r y  t o  o b ta in  the input or source data a s  w e l l  a s  the  
program fo r  t h e i r  m a n ip u la t io n . The amount o f  human i n t e r ­
a c t io n  d e c r e a s e s  a s  th e  data  are p r o c e s s e d  by EDP through  
the  trunk o f  th e  d e n d r i t i c  form, and a g a in  th e  in t e r a c t io n  
in c r e a s e s  a s  th e  output i s  made a v a i la b l e  t o  man. S in ce  the  
in c id e n c e  o f  i n t e r a c t io n  i s  g r e a te r  in  th e  e x t r e m i t i e s  o f  
input and ou tp u t, th e  p u b lic  a d m in is tr a to r  w i l l  want t o  use  
th e  b e s t  rea so n a b le  b e h a v io r a l  s o lu t io n s  t o  problem s o f  t h i s  
n a tu re .  T h is  i n t e r d i s c i p l i n e  f a c to r  i s  fu r th e r  im p lied  by 
th e  n orm ative , b e h a v io r a l ,  and o p e r a t io n a l  na tu re  o f  p u b lic  
d e c i s i o n s .
A l l  th e  d e c i s i o n s  o f  an a d m in is tr a to r  are not  
adap tab le  to  s c i e n t i f i c  t e c h n o lo g y .  Some d e c i s io n s  are pure 
value  or norm ative  in  n a tu r e .  Other d e c i s io n s  may concern  
b e h a v io r a l  p rob lem s. Judgments o f  t h i s  nature  may m odify or
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o c c a s i o n a l l y  o v e r r u l e  t h e  s c i e n t i f i c  f i n d i n g s .  Q u i t e  o f t e n  
s u c h  a c t i o n s  a r e  t a k e n  w h ere  t h e r e  i s  l a c k  o f  d e f i n i t i o n  o f  
p r o b l e m  a s  t o  fo rm  and c o n t e n t  a n d / o r  i n a d e q u a t e  d a t a .  
D e c i s i o n s  o f  p o l i c y  a r e  m os t  o f t e n  i n v o l v e d  i n  t h i s  n o r m a t i v e  
and b e h a v i o r a l  a r e a .
L in d b lo m  a n d  p f i f f n e r ,  among o t h e r s ,  h av e  w orked  on 
t h e  n a t u r e  o f  p o l i c y  d e c i s i o n s . c a s e s  w h ere  v a l u e  i s  
i n v o l v e d  o r  w he re  f a c t  and  v a l u e  c a n n o t  be  s e p a r a t e d ,  q u a s i -  
r a t i o n a l  d e c i s i o n s  may be  j u s t i f i e d ;  h o w e v e r ,  d e c i s i o n s  
b a s e d  on " m u d d l in g  t h r o u g h "  o r  " s u c c e s s i v e  l i m i t e d  c o m p a r i s o n "  
may b e  i n c o r r e c t  i f  u s e d  when s c i e n t i f i c  m e th o d s  a r e  a p p l i ­
c a b l e  and  a c c e s s i b l e .  The h i s t o r y  o f  s c i e n c e  h a s  shown t h a t  
many v a l u e s  b a s e d  on c o n j e c t u r e  o r  s p e c u l a t i o n  h a v e  b e e n  
u n s e t t l e d  o r  c o r r e c t e d  t h r o u g h  s c i e n t i f i c  m e t h o d o l o g y .  The 
c o m p u t e r ,  p r o p e r l y  p rogram m ed ,  u s i n g  q u a n t i t a t i v e  and  q u a l i ­
t a t i v e  h i g h - f i d e l i t y  d a t a ,  s h o u l d  be  a p p l i e d  i n  t h e  d e c i s i o n ­
m ak in g  p r o c e s s .  The b e s t  n o r m a t i v e  and  b e h a v i o r a l  d e c i s i o n  
t e c h n i q u e s  s h o u l d  be  known and a p p l i e d — b u t  n o t  o v e r  a p p l i e d — 
b y  t h e  p u b l i c  a d m i n i s t r a t o r .  The p o i n t  t o  be  s t r e s s e d  i s  
t h a t  t h e  b e s t  d e c i s i o n a l  t e c h n i q u e ,  e i t h e r  s i n g l y  o r  i n  
c o m b i n a t i o n ,  s h o u ld  b e  s o u g h t  a n d  u s e d .  T h i s  i s  t h e  p r i m a r y
^Opor I n f o r m a t i o n  on p o l i c y - d e c i s i o n  t e c h n i q u e s ,  s ee  
J o h n  M. P f i f f n e r ,  " A d m i n i s t r a t i v e  R a t i o n a l i t y , "  P u b l i c  
A d m i n i s t r a t i o n  R ev iew  XX, No. 3 (Summer, I 9 6 O), p .  1 2^ ;  
C h a r l e s  E.  L in d b lo m ,  "The S c i e n c e  o f  M u d d l in g  T h r o u g h , "
P u b l i c  A d m i n i s t r a t i o n  R e v i e w . XIX, No. 2 ( S p r i n g ,  1 9 ^ 9 ) ,  
p .  79 ;  D a v id  B r a y b r o o k e  and  C h a r l e s  E. L in d b lo m ,  A S t r a t e g y  
o f  D e c i s i o n  (London;  C o l l i e r - M a c m i l l a n ,  L t d . ,  I 9 6 3 ) •
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e m p h a s i s  o f  t h e  p r e d i c t i v e  a d m i n i s t r a t i o n .  The a u t o m a t e d  
o r g a n i z a t i o n  w i l l  make p o s s i b l e  t h e  c o n c e n t r a t i o n  on p r o b l e m  
s o l v i n g  r a t h e r  t h a n  on p r o g r a m  o p e r a t i o n .
I n t r a - d i s c i p 1 i n a r y  A p p l i c a t i o n s  
P o l i t i c a l  s c i e n c e  h a s  n o t  b e e n  immuned t o  t h i s  
r e v o l u t i o n  o f  m e th o d .  The q u a n t i t a t i v e  t e c h n i q u e s  h a v e  
p e r m e a t e d  i t s  s u b d i v i s i o n s ;  b u t  some o f  t h e  more t r a d i t i o n a l  
a r e a s ,  s u c h  a s  p u b l i c  law and p o l i t i c a l  t h e o r y ,  a r e  l e s s
"I 1
a f f e c t e d  t h a n  o t h e r s .  '
The i n t e r - d i s c i p l i n a r y  n a t u r e  o f  i n t e r n a t i o n a l  r e l a ­
t i o n s  c a u s e d  i t  e a r l y  t o  a p p l y  m a t h e m a t i c a l  m e t h o d s .  Com para­
t i v e  g o v e rn m e n t  i s  r a p i d l y  t u r n i n g  t o  s c i e n t i f i c  m e th o d s ,  
and  t h e  i n v e s t i g a t i o n s  o f  p o l i t i c a l  p a r t i e s ,  p r e s s u r e  g r o u p s ,  
and  t h e  l i k e  a r e  i d e a l l y  t y p e d  f o r  t h i s  p a r t i c u l a r  m e th o d ­
o l o g y .
The v o t e  a n d  t h e  e l e c t i o n  p r o c e s s  h ave  b e e n  t h e  
s u b j e c t  o f  much s t u d y .  T h i s  body  o f  k n o w led g e  i s  c a l l e d  
" p s e p h o l o g y , ” and a t  p r e s e n t  t h e  known p r o b le m  fo rm s  a r e  
l i m i t e d .  Bu t  t h e  p o s s i b i l i t i e s  a r e  l i m i t l e s s .  F o r  e x a m p le ,  
t h e  cube  law  s t a t e s  t h a t  t h e r e  " i s  an  a p p a r e n t  e q u a l i t y  
b e t w e e n  th e '  r a t i o  o f  v o t e s  i n  a two p a r t y  e l e c t i o n  and  i t s  
cube a s  t h e  r a t i o  o f  c o n t e s t e d  s e a t s  won b y  t h e  two p a r t i e s . "  -
^ ^ B en so n ,  "The Use o f  M a th e m a t i c s  i n  t h e  S tu d y  o f  
P o l i t i c a l  S c i e n c e , "  l o c . c i t . .  p .  33«
l ^ i b i d . . p p .  3l+~3^.
^ ^ I b i d . . p p .  3 6 -3 7 .
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In a d d i t io n  t o  m athem atica l t e c h n iq u e s ,  s im u la t io n s  
are p o s s i b l e .  An i n t e r e s t i n g  study o f  t h i s  n a tu re  i s  the  
L eviathan Method d eve lop ed  by B e a tr ic e  and Sydney Rome o f  
the  System  Development C o rp o ra tio n . These r e s e a r c h e r s  have 
been i n v e s t i g a t i n g  methods o f  s tu d y in g  communication in  
la rg e  s o c i a l  o r g a n iz a t io n s .  Their  method com p rises  th e o r y ,  
computer programs, ex p e r im en ta l  s im u la t io n s ,  e x p e r im en ta l  
c o n t r o l s ,  and q u a n t i t a t iv e  measurement o f  perform ance. The 
method employed by th e s e  r e s e a r c h e r s  con cern s p eo p le  a s  
in t e r a c t o r s  w i t h in  a s im u la ted  semiautomated governm ental  
o r g a n iz a t io n . ! ^  The computer s im u la te s  "the s i g n i f i c a n c e ,  
meaning, and i n t e n t i o n s  t h a t  c h a r a c t e r iz e  th e  human w orld;  
a l l  w ith  th e  v ig o r  and p r e c i s i o n  o f  form al, d e d u c t iv e  
m ethods." !^  T h is a r t i f i c i a l  f e d e r a l -a g e n c y  o r g a n iz a t io n  can 
not on ly  be s im u la te d , but i t  can be m anipulated  in  e x p e r i ­
m ents. A t e s t - t u b e  agency would be an i d e a l  p la c e  t o  t e s t  
new programs in  th e  resea rch -an d -d eve lop m en t s e c t i o n  o f  an 
automated p u b l ic  o r g a n iz a t io n .
I t  should  be apparent th a t  t h i s  e x p e r im e n ta t io n  in  
the  p o l i t i c a l  s c ie n c e  w i l l  le a d  t o  new forms o f  problem  
s o lu t io n s  th a t  w i l l  a f f e c t  p u b l ic  a d m in is t r a t io n .  In  
a d d i t io n  t o  t h i s  e x p e r im en ta l  accom plishm ent, th e  p o l i t i c a l
!^ B e a tr ic e  Rome and Sydney Rome, Communication and 
Large O rg a n iza t io n  (Santa  Monica, C a l i f . ;  System s D e v e lo p -  
ment C orp ora tion , I 9 6 I4.) ,  p .  7 .
l ^ l b i d . .  p .  9 3 .
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s c i e n c e  d i s c i p l i n e  i s  now d e v e l o p i n g  i n t r o d u c t o r y  t r a i n i n g  
w o r k s .
p r o f e s s i o n a l  S p e c i a l t i e s
The p u b l i c  a d m i n i s t r a t o r  d e a l s  w i t h  p r o f e s s i o n a l  
s p e c i a l t i e s  t h a t  c o u l d  be  c l a s s i f i e d  a c a d e m i c a l l y  a s  e i t h e r  
i n t e r - d i s c i p l i n a r y  o r  i n t r a - d i s c i p l i n a r y . I n  t h e  c o u r s e  o f  
p r a c t i c i n g  p u b l i c  a d m i n i s t r a t i o n  t h e  c o n t a c t  i s  u s u a l l y  w i t h  
i n d i v i d u a l s  o f  p r o f e s s i o n a l  g r o u p s  r a t h e r  t h a n  w i t h  t h e  a r e a  
o f  k now ledge  i t s e l f .  T h re e  common p r o f e s s i o n a l  g r o u p s  a r e  
a t t o r n e y s ,  e n g i n e e r s ,  and f i n a n c i a l  s p e c i a l i s t s .  The 
e n g i n e e r i n g  and f i n a n c i a l  p r o f e s s i o n a l  g r o u p s  a r e  h i g h l y  
c o m m i t t e d  t o  a u t o m a t i o n .  T h i s  r e l a t i o n s h i p  w i t h  c o m p u t e r s  
i s  e n h a n c e d  by  t h e  e x i s t e n c e  o f  p r o c e d u r e -  and  p r o b l e m -  
o r i e n t e d  l a n g u a g e s ,  FORTRAN f o r  e n g i n e e r s  and  COBOL f o r  
f i n a n c i a l  p r o f e s s i o n a l s .  The a t t o r n e y s  c o m p r i s e  t h e  l e a s t  
a u t o m a t e d  g r o u p .
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The s c i e n t i f i c  i n v e s t i g a t i o n  o f  l e g a l  p r o b l e m s  h a s  a 
s p e c i a l  n a m e - - j u r i m e t r i c s  „ P r o p o n e n t s  o f  t h i s  s u b - b o d y  
o f  j u r i s p r u d e n c e  h a v e  u s e d  t h e  c o m p u te r  i n  e x p e r i m e n t s  t h a t  
c o n c e r n  i n f o r m a t i o n  s t o r a g e  and  r e t r i e v a l ,  s y m b o l i c  l o g i c ,
l ^ K e n n e t h  J a n d a ,  D a ta  P r o c e s s i n g  A p p l i c a t i o n s  t o  
P o l i t i c a l  R e s e a r c h  ( E v a n s t o n ,  1 1 1 . ;  N o r t h w e s t e r n  U n i v e r -  
¥ i t y  P r e s s ,  1 9 6 5 ) .
^^Lee L o e v i n g e r ,  " J u r i m e t r i c s - - T h e  N ex t  S t e p  F o r w a r d , " 
M in n e s o t a  Law R e v i e w . XXXIII ( 19^ 9 ) ,  p .  1̂ .55'.
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and b e h a v i o r a l  s t u d i e s . ^ ®  The q u a n t i t y  o f  t h i s  w ork  i s  n o t  
l a r g e  and h a s  b e e n  a t t a c k e d  by  members o f  t h e  l e g a l  p r o f e s ­
s i o n .  P r e s e n t  j u r i s p r u d e n t i a l  m e th o d s  a r e  c o n s i d e r e d  by  
many t o  be  s c i e n t i f i c .  The j u r i m e t r i c s  s c h o o l  d i f f e r s  f rom  
t h i s  g ro u p  by  i t s  u s e  o f  q u a n t i t a t i v e  m e t h o d s .
The p o i n t  s h o u l d  be  made t h a t  c o m p u t e r s  a r e  n o t  
e n v i s i o n e d  a s  p r a c t i c i n g  a d v o c a t e s  and  c o u n s e l o r s  b u t  r a t h e r  
a s  h i g h l y  e f f i c i e n t  law c l e r k s  and  c o n s u l t a n t s .  The i n f o r ­
m a t i o n  s t o r a g e  and  r e t r i e v a l  e x p e r i m e n t s  a r e  many and
p r o m i s i n g . 20
The u s e  o f  c o m p u t e r s  and  t h e  b e h a v i o r a l - s c i e n c e  
t e c h n i q u e s  h ave  b e e n  u s e d  t o  s t u d y  j u d i c i a l  b e h a v i o r  i n  
q u a n t i t a t i v e  t e r m s .  Game t h e o r y  i s  a l s o  s u i t e d  f o r  u s e  i n  
t h e  s t u d y  o f  c o u r t s  and c a s e s . 21 o f  c o u r s e ,  s u c h  q u e s t i o n s  
a s  w ha t  i s  a  "com m uni ty  s t a n d a r d "  o r  a  "good m o r a l  c h a r a c t e r "  
c a n  be  s u b j e c t e d  t o  s c i e n t i f i c  i n v e s t i g a t i o n .  So f a r  t h e
l®Hans W. B a a d e ,  Law and  C o n t e m p o r a r y  P r o b l e m s .
XXVIII ,  No.  1 ( W i n t e r ,  I 9 6 3 j , p .  1 .
^^Reed D i c k e r s o n ,  "Some J u r i s p r u d e n t i a l  I m p l i c a t i o n s  
o f  E l e c t r o n i c  D a t a  P r o c e s s i n g  " Law an d  C o n te m p o r a r y  
P r o b l e m s . XXVIII ,  No. 1 ( W i n t e r ,  1 9 6 3 ) ,  p .  S3.
2®See Layman E.  A l l e n ,  R o b i n  B. S. B r o o k s ,  and  
P a t r i c i a  A. J a m e s ,  A u t o m a t i c  R e t r i e v a l  o f  L e g a l  L i t e r a t u r e ; 
Why a n d  How (New Haven C o n n . :  W a l t e r  E. Meyer R e s e a r c h
I n s t i t u t e  o f  Law, I 9 6 2 ) ; E l e c t r o n i c  D a t a  R e t r i e v a l  C om m it tee  
o f  t h e  B a r  A c t i v i t i e s  S e c t i o n  o f  t h e  A m e r ic a n  B a r  A s s o c i a t i o n ,  
A p p l i c a t i o n s  o f  E l e c t r o n i c  D a ta  P r o c e s s i n g  S y s te m s  t o  L e g a l  
R e s e a r c h  ( W a s h in g to n .  D. C . .  I 9 6 0 ) .
2 1 w a l t e r  B e r n s ,  "Law and B e h a v i o r a l  S c i e n c e , "  Law 
and  C o n t e m p o r a r y  p r o b l e m s . XXVIII ( W i n t e r ,  I 9 6 3 ) ,  p .  187 .
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l a w y e r s ,  a s  a g r o u p ,  have  n o t  j o i n e d  t h e  b e h a v i o r a l  p r a c t i ­
t i o n e r s .  S y m b o l ic  l o g i c  i s  n o t  t h e  s t o c k - i n - t r a d e  o f  
a t t o r n e y s ,  b u t  i t  h a s  b e e n  u s e d  t o  s t u d y  t h e  c o m b i n a t i o n  o f  
f a c t s  and  t h e  s u b s e q u e n t  d e c i s i o n  b a s e d  on t h e s e  f a c t s . ^2 
F u r t h e r  i n v e s t i g a t i o n  s h o u l d  h av e  some i n f l u e n c e  on f u t u r e  
u n d e r s t a n d i n g  o f  t h e  p r i n c i p l e  o f  s t a r e  d e c i s i s .
The amount and  t h e  v a r i e t y  o f  e x p e r i m e n t a t i o n  i n  
t h i s  a r e a  h av e  b e e n  l i m i t e d  a t  t h i s  t i m e ,  b u t  an  i n c r e a s e  i n  
t h e  d i a l o g u e  s h o u ld  be  m u t u a l l y  b e n e f i c i a l  t o  l a w y e r s  a n d  t o  
a u t o m a t i o n  p r o p o n e n t s .
I n  1963  t h e  H o u s i n g  and  Home F i n a n c e  Agency,  R e g i o n  V, 
b e g a n  a s t u d y  t o  d e t e r m i n e  t h e  f e a s i b i l i t y  o f  and  t o  d e v e l o p  
a c t u a l  p r o g ra m s  f o r  a u t o m a t i n g  p r o f e s s i o n a l  and  c l e r i c a l  
t a s k s  i n  t h e  C o l l e g e  H o u s i n g  P ro g ra m  o f  t h e  Community 
F a c i l i t i e s  A d m i n i s t r a t i o n .  P r o j e c t  SPUR ( S y s t e m s - p r o c e d u r e  
U p d a te  R e s e a r c h )  r e c e i v e d  a b l e  s y s t e m s  s u p p o r t  f rom  a l l  
p r o f e s s i o n a l  g r o u p s  e x c e p t  t h e  a t t o r n e y s .  The l a c k  o f  a 
c o - o r d i n a t e d  s y s t e m s  e f f o r t  seemed t o  come f ro m  an  a b s e n c e  
o f  know ledge  a b o u t  s c i e n t i f i c  m e t h o d s .  L e g a l  s y s t e m s  a w a i t  
o n l y  t h e  i n g e n u i t y  o f  t h e  p r o f e s s i o n .
E n g i n e e r i n g
E n g i n e e r i n g  i s ,  o f  c o u r s e ,  p a r t  o f  t h e  EDP r e v o l u ­
t i o n .  I t s  u s e  o f  m a t h e m a t i c s  h a s  become a l m o s t  c o m p l e t e l y
^ ^ P r e d  K o r t ,  " S i m u l t a n e o u s  E q u a t i o n s  and  B o o l e a n  
A l g e b r a  i n  t h e  A n a l y s i s  o f  J u d i c i a l  D e c i s i o n s , "  Law and  
C o n te m p o r a r y  P r o b l e m s . XXVIII ,  No. 1 ( W i n t e r ,  I 9 6 3 ) ,  p .  143.
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automated from d e s ig n  t o  c o n s t r u c t io n .  Any e n g in e er  whose 
te c h n iq u e s  were acq u ired  a s  l a t e  a s  th e  m iddle 1950’ s i s  in  
need o f  " r e t o o l in g ."  The young grad u ates  o f  to d a y ’ s e n g i ­
n e e r in g  sc h o o ls  speak a d i f f e r e n t  language than t h e i r  World 
War I I  p r e d e c e s s o r s .  New s o l u t i o n  forms are b e in g  d evelop ed  
c o n s t a n t ly ,  and th e r e  i s  a de luge  o f  ad hoc a p p l i c a t i o n s .
The p u b lic  a d m in is tr a to r  cou ld  come in to  c o n ta c t  
w ith  t h i s  d i s c i p l i n e  in  th e  hardware area  o f  EDP. In  many 
a g e n c ie s  th e  e n g in e e r s  dominate th e  EDP system . Care should  
be tak en  th a t  th e  hardware c o n f ig u r a t io n  i s  not unbalanced  
in  favor  o f  s c i e n t i f i c  computing at th e  expense o f  data  
p r o c e s s in g .  When th e  a d m in is t r a t iv e  and e n g in e e r in g  automa­
t i o n  must be done a t  th e  same i n s t a l l a t i o n ,  c a r e f u l  p lan n in g  
i s  n e c e s s a r y  t o  ensure a hardware system  th a t  w i l l  do both  
jo b s .  A c o n t in u in g  r e s p o n s i b i l i t y  o f  th e  a d m in is tr a to r  i s  
t o  ensure th a t  bo th  jo b s r e c e iv e  ample machine t im e .  In  
s i t u a t i o n s  o f  t h i s  n a tu re  e n g in e e r s  have an advan tage, s in c e  
th e y  u s u a l ly  speak th e  " jargon ."  Any p o l i c i e s  about the  
hardware, however, should  be th e  p r e r o g a t iv e  o f  th e  admin­
i s t r a t o r .  A f i n a l  word o f  c a u t io n ;  e n g in e e r s  know mathe­
m a t ic s ,  but th e y  do not n e c e s s a r i l y  know s t a t i s t i c s .  An 
e n g in e e r in g  s o lu t io n  may be q u i te  d i f f e r e n t  from a s t a t i s t i c a l  
s o lu t io n .  The e n g in e e r s ,  l i k e  th e  a t t o r n e y s ,  are  more ad hoc 
than e m p ir ic a l  in  t h e i r  s o l u t i o n s .
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Finance
Another d i s c i p l i n e  h e a v i ly  in v o lv e d  in  EDP i s  the  
area o f  f in a n c e .  F in a n c ia l  a n a ly s t s  and a c co u n ta n ts  are  
o f t e n  th e  dominant u ser  groups in  many p u b l ic  o r g a n iz a t io n s .
From t a x  c o l l e c t i o n  t o  exp en d itu re  a c c o u n t in g ,  
f i s c a l  management i s  one o f  th e  most automated a r e a s .  The 
so ftw are  packages in  t h i s  area  are many and v a r ie d .  The 
problem i s  not w ith  th e  f e a s i b i l i t y  o f  autom ation  but r a th er  
w ith  th e  e f f i c i e n c y  o f  th e  system .
In f i n a n c i a l  system s an i n e f f i c i e n t  p r a c t i c e  may be 
sm all but v ery  c o s t l y .  For example, th e  improper rounding  
o f f  o f  a penny could  c o s t  a government agency m i l l i o n s  o f  
d o l l a r s  over a p e r io d  o f  y e a r s .  The a d m in is tr a to r  must be 
p o s i t i v e  th a t  each d e c i s i o n  o f  the  system  i s  c o r r e c t l y  made. 
The form o f  th e  s o lu t io n  should be known and p e r i o d i c a l l y  
aud i t e d .
With th e  same c a r e ,  th e  a d m in is tr a to r  w i l l  want t o  
ensure  th a t  bond a n a ly s e s  and a m o r t iz a t io n s  are c o r r e c t l y  
perform ed. A tech n iq u e  might work but a c t u a l l y  be l o s i n g  
money becau se  o f  i n e f f i c i e n t  m athem atica l com p u tation s . For 
exam ple, a m o r t iz a t io n  s c h e d u le s  may be w r i t t e n  in  such a 
manner th a t  in c r e a se d  i n t e r e s t  can be charged a borrowing  
government body, y e t  th e  sch ed u le  w i l l  "come out" r ig h t  w ith  
regard  t o  number o f  bonds and number o f  y e a r s .  The F ed era l  
government i s  one o f  th e  l a r g e s t  bond owners; t h e r e f o r e ,  the  
c o n t r o l  o f  a s i z e a b le  p o r t f o l i o  may be p a r t  o f  an ad m in is ­
t r a t o r ' s  r e s p o n s i b i l i t y .
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I n t e r n a t i o n a l  S y s tem s
The c o m p a r a t i v e  s t u d y  o f  EDP and p u b l i c  a d m i n i s t r a ­
t i o n  h a s  b e e n  l i m i t e d .  T h e re  a r e  some i n t e r n a t i o n a l  a s s o ­
c i a t i o n s  w h ic h  p e r f o r m  t h i s  w o rk .  But  m os t  a r e  m ach ine  
o r i e n t e d  and d o m i n a t e d  b y  t h e  U n i t e d  S t a t e s  m e m b e rsh ip ,  such  
a s  t h e  D a ta  P r o c e s s i n g  M anagers  A s s o c i a t i o n .  A l i m i t e d  
s o u r c e  o f  c o m p a r a t i v e  s y s t e m s  i n f o r m a t i o n  c a n  be  fo u n d  i n  
T e c h n i c a l  T r a n s l a t i o n s , a b i m o n t h l y  p u b l i c a t i o n  o f  t h e  
O f f i c e  o f  T e c h n i c a l  S e r v i c e s ,  D e p a r tm e n t  o f  Commerce. T h i s  
i s  a  b i b l i o g r a p h i c  l i s t i n g ,  t h e  l a s t  s e c t i o n  o f  w h ic h  i s  
u s u a l l y  d e v o t e d  t o  a l i m i t e d  number  o f  s o c i a l - s e i e n c e  
s y s t e m s .  T h i s  same o f f i c e  p u b l i s h e s  p e r i o d i c  s p e c i a l  b i b l i ­
o g r a p h i c  l i s t i n g s .  O t h e r  F e d e r a l  p u b l i c a t i o n s  h a v e  o c c a -  
t i o n a l  s y s t e m s  d a t a .
L e t  i t  n o t  be  assumed t h a t  o t h e r  n a t i o n a l  and  
i d e o l o g i c a l  g r o u p s  a r e  n o t  c o n c e r n e d  w i t h  t h e  f u n d a m e n t a l  
q u e s t i o n  o f  s o c i a l - a c i e n c e  p r o b l e m - s o l v i n g .  The E u r o p e a n  
EDP e f f o r t  i s  g ro w in g  e n o r m o u s l y .  Germany i n c r e a s e d  i t s  
co m p u te r  i n v e n t o r y  f ro m  996 m a c h i n e s  i n  I 963  t o  1 , 6 ^ 7  m a c h in e s  
i n  I 96I}.. F r a n c e  i n c r e a s e d  i t s  c o m p u te r  p o p u l a t i o n  by  
88 p e r  c e n t .  I n  a d d i t i o n ,  Sweden, I t a l y ,  and  G r e a t  B r i t a i n  
a r e  i m p o r t a n t  u s e r s  o f  t h e  d e v i c e . I n  t h i s  d e c a d e  t h e  
S o v i e t  U n ion  a d o p t e d  a  c o m p r e h e n s i v e  p r o g r a m  t o  m e c h a n iz e
^ ^ " A u t o m a t i o n  Abroad " p u b l i c  A u t o m a t i o n . I ,  No. 2 
( J u l y ,  1 9 6 5 ) ,  p .  ij-.
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many p u b l i c  a d m i n i s t r a t i v e  t a s k s , b u t  i t  i s  c u r r e n t l y  
r e p o r t e d  t h a t  t h e i r  r e s u l t s  a r e  n o t  o u t s t a n d i n g . ^ ^  The n e e d  
i n  t h e  a r e a  o f  i n t e r n a t i o n a l  s y s t e m s  i s  f o r  more c o m p a r a t i v e  
EDP s t u d i e s .
Summary
As a f i e l d  o f  s t u d y ,  p u b l i c  a d m i n i s t r a t i o n  i s  b r o a d ,  
b u t  c o m p u te r  a p p l i c a t i o n s  c a n  s t i l l  be  c l a s s i f i e d  a c c o r d i n g  
t o  w h e t h e r  t h e  p r o b l e m  t o  b e  s o l v e d  i s  s o l e l y  i n  t h e  d i s c i p l i n e  
o f  p o l i t i c a l  s c i e n c e  o r  w h e t h e r  i t  i n c l u d e s  o t h e r  d i s c i p l i n e s .  
The fo rm  and s u b s t a n c e  o f  t h e s e  p r o b l e m s  a r e  o f  i n t e r e s t  t o  
t h e  p u b l i c  e x e c u t i v e  i n  h i s  r o l e  o f  i n n o v a t o r .  Of e q u a l  
i n t e r e s t  i s  t h e  r e s p o n s e  t o  t h e  c o m p u te r  o f  p r o f e s s i o n a l  
s p e c i a l t i e s  w i t h  w h ic h  p u b l i c  a d m i n i s t r a t i o n  i s  o f t e n  
i n v o l v e d .  I n  t h e  same m an n er ,  i n t e r n a t i o n a l  s y s t e m s  i n f o r ­
m a t i o n  i s  o f  v a l u e .
^ ^ D j a n g i r  A, K er im ov,  " C y b e r n e t i c s  and  S o v i e t  J u r i s ­
p r u d e n c e . "  Law and  C o n te m p o r a r y  P r o b le m s .  XXVIII ( W i n t e r .
1 9 6 3 ) ,  p .  7 7 .
^ ^ " A u t o m a t i o n  A b r o a d , "  P u b l i c  A u t o m a t i o n . I ,  No, 2 
( J u l y ,  I 96S ) ,  p ,  I4..
CHAPTER VI 
AUTOMATION IN FEDERAL ADMINISTRATION
One m e th o d  o f  c l a s s i f i c a t i o n  o f  a d m i n i s t r a t i v e  
g o v e r n m e n t a l  s y s t e m s  i s  by  l e v e l ,  b r a n c h ,  and  a g e n c y .  The 
e x e c u t i v e  b r a n c h  i s  u s u a l l y  a s s o c i a t e d  w i t h  p u b l i c  a d m i n i s ­
t r a t i v e  p r o b l e m s ,  b u t  i t  d o e s  n o t  h a v e  a m o n o p o ly  on t h e s e  
p r o b l e m s . 1 The l e g i s l a t i v e  and j u d i c i a l  b r a n c h e s  have  
i n t e r n a l  a d m i n i s t r a t i v e  p r o b le m s  a s  w e l l  a s  i n t e r a c t i o n  w i t h  
e x e c u t i v e  p r o b l e m s  o f  t h i s  n a t u r e .  The b r a n c h e s  o f  t h e  
F e d e r a l  g o v e rn m e n t  a r e  n o t  d i v i d e d  a b s o l u t e l y ;  h o w e v e r ,  t h e  
d i v i s i o n  i s  s u f f i c i e n t  f o r  s y s t e m s  c l a s s i f i c a t i o n .
The E x e c u t i v e  B r a n c h  
An O verv iew
On March  ij., 196$ ,  a  R e p o r t  t o  t h e  P r e s i d e n t  on t he 
Management o f  A u t o m a t i c  D a ta  P r o c e s s i n g  i n  t h e  F e d e r a l  
Government  was  s u b m i t t e d  t o  P r e s i d e n t  Lyndon B. J o h n s o n .  I t  
i n c l u d e d  t h e s e  i n t r o d u c t o r y  r e m a r k s t
^ H e r b e r t  A . S imon,  D o n a ld  W. S m i t h b u r g ,  and  V i c t o r  
A. Thompson,  p u b l i c  Admi n i s t r a t i o n  (New Y ork ;  Knopf ,  1 9 9 0 ) ,  
p p .  7 - 8 .
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I n  t h e  s h o r t  s p a n  o f  a  decad e^  t h e  e l e c t r o n i c  
c o m p u te r  h a s  h a d  a n  u n p r e c e d e n t e d  e f f e c t  upon  t h e  
c o n d u c t  o f  Governm ent  a c t i v i t i e s .  Use o f  t h i s  e q u i p ­
ment h a s  e n a b l e d  G overnm ent  t o  c a r r y  o u t  p r o g r a m s  
n e v e r  b e f o r e  p o s s i b l e ,  and  i t  h a s  f a c i l i t a t e d  t h e  
p r o v i s i o n  o f  s e r v i c e s  more e f f e c t i v e l y  and  e c o n o m i c a l l y ,  
t h e r e b y  c o n t r i b u t i n g  s i g n i f i c a n t l y  t o  t h e  r i s i n g  p r o d u c ­
t i v i t y  i n  g o v e r n m e n t a l  o p e r a t i o n s .
However ,  t h e  u s e  o f  t h e  e l e c t r o n i c  c o m p u te r  h a s  
c r e a t e d  a v a r i e t y  o f  p r o b l e m s .  Some o f  t h e s e  h a v e  
b e e n  s u c c e s s f u l l y  r e s o l v e d ;  o t h e r s  a r e  s t i l l  m a t t e r s  o f  
c o n c e r n .  I n  o r d e r  t o  a i d  i n  t h e  s o l u t i o n  o f  c u r r e n t  
p r o b le m s  and  t h o s e  t h a t  may w e l l  a r i s e  i n  t h e  f u t u r e ,  
a c o m p r e h e n s i v e  s t u d y  h a s  b e e n  made o f  t h e  management  
o f  e l e c t r o n i c  d a t a  p r o c e s s i n g  a c t i v i t i e s  i n  t h e  F e d e r a l  
G o v e rn m e n t .  T h i s  r e p o r t  i s  b a s e d  l a r g e l y  upo n  t h a t  
s t u d y .
No s i n g l e  t e c h n o l o g i c a l  a d v a n c e  i n  r e c e n t  y e a r s  h a s  
c o n t r i b u t e d  more  t o  e f f e c t i v e n e s s  and  e f f i c i e n c y  i n  
Governm ent  o p e r a t i o n s  t h a n  t h e  d e v e lo p m e n t  o f  e l e c ­
t r o n i c  d a t a  p r o c e s s i n g  e q u i p m e n t .  Most o f  t h e  i m p o r t a n t  
a d v a n c e s  t h a t  h a v e  b e e n  made i n  s u c h  d i v e r s e  f i e l d s  a s  
sp a c e  e x p l o r a t i o n ,  r e s e a r c h  o f  a l l  t y p e s ,  w e a t h e r  
f o r e c a s t i n g ,  and  a t o m i c  e n e r g y  w ou ld  n o t  h a v e  b e e n  
p o s s i b l e  w i t h o u t  t h e  c o m p u t e r .  I n  t h e  f i e l d  o f  l a r g e -  
s c a l e  c l e r i c a l  o p e r a t i o n s ,  s u c h  a s  i n s u r a n c e  p r o c e s s i n g ,  
c h e c k w r i t i n g ,  and  t h e  t a x  s y s t e m ,  t h e  c o m p u te r  h a s  
m a t e r i a l l y  a s s i s t e d  i n  p r o d u c i n g  m a j o r  e c o n o m i e s .  
F u r t h e r m o r e ,  t h e  c o m p u t e r  i s  b e co m in g  i n c r e a s i n g l y  
u s e f u l  t o  m a n a g e r s  i n  s o l v i n g  c om plex  p r o b l e m s  i n v o l v i n g  
i n t e r r e l a t e d  t y p e s  o f  i n f o r m a t i o n .  The most  n o t a b l e  
o f  t h e s e  h a v e  b e e n  i n  m i l i t a r y  a r e a s  and  i n  s u p p l y  
m anagem en t ,  b u t  t h e  u s e  o f  c o m p u t e r s  t o  s u p p o r t  a d v a n c e d  
management t e c h n i q u e s  i s  b e c o m in g  common i n  a b r o a d  
r a n g e  o f  g o v e r n m e n t a l  a c t i v i t y .  B a s e d  on r e s u l t s  
a c h i e v e d  t o  d a t e  t h i s  l a t t e r  t y p e  o f  u s e  o f  c o m p u t e r s  
h o l d s  a  p o t e n t i a l  o f  o u t s t a n d i n g  I m p o r t a n c e  i n  t h e  
p u b l i c  s e r v i c e .
I n  a d d i t i o n ,  t h e r e  i s  t h e  l a r g e l y  u n t a p p e d  a r e a  o f  
i n t e g r a t i n g  r e l a t e d  i n f o r m a t i o n  s y s t e m s  t h a t  c r o s s  
o r g a n i z a t i o n a l  l i n e s .
A c c o r d i n g l y ,  i t  seems r e a s o n a b l e  t o  assume t h a t  t h e  
i m p r e s s i v e  a d v a n t a g e s  t o  t h e  Governm ent  a l r e a d y  a c h i e v e d  
t h r o u g h  a u t o m a t i c  d a t a  p r o c e s s i n g  (ADP) a r e  b u t  s t e p p i n g -  
s t o n e s  t o  t h e  f u t u r e .
The F e d e r a l  G ov e rn m en t  i s  c u r r e n t l y  m ak in g  s u b s t a n ­
t i a l  e x p e n d i t u r e s  f o r  t h e  a c q u i s i t i o n  and  u t i l i z a t i o n  
o f  e l e c t r o n i c  c o m p u t e r s .  I n v e n t o r y  s t a t i s t i c s  show t h a t  
i n  t h e  f i s c a l  y e a r  I 96 I4. n e a r l y  $1  b i l l i o n  was e x p e n d e d  
f o r  t h i s  p u r p o s e ,  an d  some 514-, 000 m a n - y e a r s  w e re  
u t i l i z e d  i n  t h e  o p e r a t i o n  o f  1 ,7 6 7  c o m p u t e r s .  T h i s  
number  o f  c o m p u t e r s  i s  e s t i m a t e d  t o  r e p r e s e n t  a b o u t
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10 p e r c e n t  o f  a l l  t h e  c o m p u te r s  i n  t h e  N a t i o n ,  I n  
a d d i t i o n ,  h o w ev er ,  e s t i m a t e s  i n d i c a t e  t h e r e  a r e  a t  
l e a s t  a n  e q u a l  number  o f  c o m p u t e r s  u s e d  i n  t h e  G o v e r n ­
ment t h a t  a r e  e x c l u d e d  f r o m  t h e  i n v e n t o r y  b e c a u s e  t h e y  
a r e  em ployed  p r i m a r i l y  i n  u n i q u e  m i l i t a r y  a p p l i c a t i o n s .  
F u r t h e r ,  t h e r e  i s  a n o t h e r  g ro u p  o f  e q u a l  s i z e  o p e r a t e d  
b y  c o n t r a c t o r s  who p e r f o r m  work f o r  t h e  Governm ent  on 
a  c o s t - r e i m b u r s e m e n t  b a s i s .  The m a g n i t u d e  o f  t h e  
e x p e n d i t u r e s  i t s e l f  p r o v i d e s  s u f f i c i e n t  r e a s o n  f o r  
a s s u r i n g  t h a t  p r o p e r  a t t e n t i o n  i s  g i v e n  n o t  o n l y  t o  
t h e  e f f e c t i v e  u s e  o f  c o m p u t e r s ,  b u t  t o  economy and  
e f f i c i e n c y  a s  w e l l . ^
I t  i s  s i g n i f i c a n t  t h a t  t h i s  r e p o r t  s h o u l d  c o n c e n t r a t e  
so h e a v i l y  on t h e  h a r d w a r e  a s p e c t  o f  t h e  F e d e r a l  EDP p r o b l e m .  
F o r  s e v e r a l  y e a r s  t h e  f o c u s  o f  a t t e n t i o n  h a s  b e e n  on t h e  
c o s t  an d  c o n t r o l  f a c t o r s  o f  EDP, a t  t h e  e x p e n s e  o f  a l l  
o t h e r s .  I n  t h e  B u r e a u  o f  t h e  B u d g e t ,  b e g i n n i n g  w i t h  t h e  
b u l l e t i n  e n t i t l e d  " S t u d i e s  P r e c e d i n g  t h e  A c q u i s i t i o n  o f  
A u to m a t i c  D a ta  P r o c e s s i n g  E q u i p m e n t , "  e m p h a s i s  h a s  b e e n  on 
t h e  s a v i n g s  t h a t  c o u l d  b e  made on a n  ad  hoc b a s i s  r a t h e r  
t h a n  on a  fo rm  o f  s o l u t i o n  b a s i s . 3 The C o m p t r o l l e r  G e n e r a l  
s u b m i t t e d  t o  C o n g r e s s  a  r e p o r t  e n t i t l e d  " S tu d y  o f  t h e  
F i n a n c i a l  A d v a n t a g e s  o f  P u r c h a s i n g  o v e r  L e a s i n g  o f  E l e c ­
t r o n i c  D a ta  p r o c e s s i n g  E q u ip m e n t  i n  t h e  F e d e r a l  G o v e r n m e n t , " ^  
i n  w h ic h  t h e  f o l l o w i n g  c o n c l u s i o n s  w e re  r e a c h e d ;
W i th  t h e  p r e s e n t  s y s t e m  o f  d e c e n t r a l i z e d  management 
i n  t h e  F e d e r a l  G overnm en t  u n d e r  w h i c h  e a c h  a g e n c y  makes
^TJ. S , ,  R e p o r t  t o  t h e  P r e s i d e n t  on t h e  Management o f  
A u t o m a t i c  D a t a  P r o c e s s i n g  i n  t h e  F e d e r a l  G o v e r n m e n t , p p .  1 - 2 .
^ B u r e a u  o f  t h e  B u d g e t  B u l l e t i n  6 o - 6 , March 18,  I 9 6 0 ,
^ I b i d . . p.  38 .
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i t s  own d e c i s i o n s  a s  t o  w h e t h e r  t h e  u s e  o f  d a t a  
p r o c e s s i n g  e q u ip m e n t  s h o u ld  be a c q u i r e d  by  l e a s e  o r  by  
p u r c h a s e ,  t h e r e  i s  no e f f e c t i v e  c o o r d i n a t i n g  m a c h i n e r y  
a t  work t o  g i v e  c o n s i d e r a t i o n  t o  t h e s e  a l t e r n a t i v e s  
f rom  t h e  s t a n d p o i n t  o f  b e n e f i t  t o  t h e  Government  a s  a 
w h o l e .  B e c a u s e  o f  t h e  v e r y  s u b s t a n t i a l  f i n a n c i a l  
s a v i n g s  t h a t  c a n  be  r e a l i z e d  t h r o u g h  more e x t e n s i v e  
p u r c h a s i n g  o f  such  e q u ip m e n t  and  t h e  r e l a t e d  n e e d  f o r  
d i r e c t i n g  and. c o o r d i n a t i n g  i t s  u t i l i z a t i o n  t h r o u g h o u t  
t h e  G o v ern m en t ,  we a r e  recommending  t o  t h e  P r e s i d e n t  
o f  t h e  U n i t e d  S t a t e s  t h a t  a c e n t r a l  management o f f i c e  
s u i t a b l y  empowered t o  p e r f o r m  t h e s e  f u n c t i o n s  be 
e s t a b l i s h e d  i n  h i s  o r g a n i z a t i o n .  We a r e  c o n v i n c e d  
t h a t  t h e  e s t a b l i s h m e n t  o f  such  an  o f f i c e  i s  t h e  o n ly  
p r a c t i c a b l e  way t o  p r o v i d e  t h e  k i n d  o f  management t h a t  
w i l l  make p o s s i b l e  t h e  r e a l i z a t i o n  o f  s a v i n g s  o f  .
h u n d r e d s  o f  m i l l i o n s  o f  d o l l a r s  i n  t h e  y e a r s  t o  c o m e .2
T h i s  s t a t e m e n t  was t h e  o p e n in g  s h o t  f o r  a r u n n i n g  
f i g h t  b e tw e e n  t h e  a g e n c i e s  i n  f a v o r  o f  d e c e n t r a l i z e d  EDP and 
t h e  G e n e r a l  A c c o u n t i n g  O f f i c e .  The B u rea u  o f  t h e  B u d g e t  
b a c k s  up t h e  a g e n c i e s  i n  t h i s  a r g u m e n t ;  i t  s e e s  a c e n t r a l i z e d  
c o m p u te r  management a s  a t h r e a t  t o  t h e  m i s s i o n  a c c o m p l i s h ­
ment o f  a g e n c i e s  so r e g i m e n t e d . &
T h i s  b r i n g s  u s  t o  t h e  o v e r v i e w  o f  EDP i n  t h e  F e d e r a l  
g o v e r n m e n t ;  i t  i s  c h a r a c t e r i z e d  b y  a f a i l u r e  t o  i d e n t i f y  t h e  
p r o b l e m s .  One p r o b le m  i s  w h e t h e r  t o  p u r c h a s e  o r  t o  l e a s e  
t h e  c o m p u t e r s .  I n  t h i s  i n s t a n c e  b o t h  s i d e s  may be  r i g h t .
The p u r c h a s e  o f  some c o m p u t e r s  i s  good b u s i n e s s ,  w h i l e  t h e  
r e n t a l  o f  o t h e r s  h a s  m e r i t .  The e a r l y  o b s o l e s c e n c e  o f  
h a r d w a re  and  t h e  l a c k  o f  s t a n d a r d i z a t i o n  b e t w e e n  m a n u f a c t u r e r s  
c o u p l e d  w i t h  t h e  l a c k  o f  a d e f i n i t i o n  o f  t h e  f u t u r e  c o m p u te r
. S . ,  Use o f  E l e c t r o n i c  D a ta  P r o c e s s i n g  i n  t h e  
F e d e r a l  G o v e r n m e n t , p .  39*
^ U . S . ,  R e p o r t  t o  t h e  P r e s i d e n t  on t h e  Management o f  
A u to m a t i c  D a t a  P r o c e s s i n g  I n  t h e  F e d e r a l  G o v e rn m e n t , p .
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r e q u i r e m e n t s  o f  th.e F e d e r a l  g o v e rn m e n t  c a u s e s  p u r c h a s e s  t o  
be  made on a  c u r r e n t - u s e  b a s i s ,  w h ic h  i s  h i g h l y  i n e f f i c i e n t .  
T h e re  a r e  now and t h e r e  s h o u ld  b e  i n  t h e  f u t u r e  more 
c e n t r a l i z e d  c o m p u t e r  s e r v i c e s  a v a i l a b l e ;  h o w e v e r ,  some 
a g e n c i e s  have  p r o g r a m s  w i t h  t i m e  l i m i t a t i o n s  w h i c h  m us t  b e  
r u n .  I t  w ou ld  b e  d i f f i c u l t  t o  s c h e d u l e  a l l  t h e  w ork  t h a t  
n e e d s  t o  be  done b y  a l l  a g e n c i e s  a t  t h e  same t i m e .  D e f i n i t e  
p l a n s  f o r  f u t u r e  EDP n e e d s  s h o u l d  be  d e v e l o p e d ,  and  e q u ip m e n t  
f rom  a n y  m a n u f a c t u r e r  s h o u l d  h a v e  b o t h  s t a n d a r d  f u n c t i o n a l  
m o d u l a r i t y  t o  a l l o w  f o r  a  h e t e r g e n e o u s  a r r a y  o f  w ork  and  t h e  
c a p a b i l i t y  o f  b e i n g  u p d a t e d ,  i n  o r d e r  t o  p r e v e n t  o b s o l e s e n c e .
W ith  t h e  b e s t  c e n t r a l i z e d  s y s t e m  t h e r e  w i l l  b e  a 
n e e d  f o r  some i n - h o u s e  c o m p u t i n g  c a p a b i l i t y .  The p r o b l e m  i s  
t w o f o l d s  w h a t  i n - h o u s e  h a r d w a r e  i s  n e e d e d ,  an d  w hat  c e n ­
t r a l i z a t i o n  i s  n e e d e d ?
Some c u r r e n t  e x p e r i m e n t a t i o n  s h o u l d  h e l p  t o  s o l v e  
t h e  p r o b l e m .  The A i r  F o r c e  S y s t e m s  Command h a s  b u i l t  what  
i t  c a l l s  a n  i t e r a t i v e  a r r a y  c o m p u t e r ,  w h ic h  c a n  p e r f o r m  
one h u n d r e d  o p e r a t i o n s  a t  t h e  same t i m e ,  i n  c o m p a r i s o n  t o  
one o p e r a t i o n  c u r r e n t l y  b e i n g  p e r f o r m e d  by  s e q u e n t i a l  d i g i t a l  
m a c h i n e s . ?  Su ch  a n  EDP s y s t e m  s h o u l d  be  f u n c t i o n a l l y  d i v i d e d  
l i k e  t h e  p r e s e n t  t e l e p h o n e  s y s t e m .  The i n p u t  and  o u t p u t  
i n s t r u m e n t  i n  t h e  t e l e p h o n e  s y s t e m  i s  l o c a t e d  a t  t h e  c o n ­
v e n i e n c e  o f  t h e  u s e r ,  w h i l e  t h e  s w i t c h i n g  m ec h a n ism  i s
? P u b l i c  A u t o m a t i o n . I ,  No. 2 ( J u l y ,  1 9 6 5 ) ,  p .  k-
Alt-
l o c a t e d  a t  a c e n t r a l i z e d  l o c a t i o n .  By u s i n g  c u r r e n t  o r  f u t u r e  
h a r d w a r e  l i k e  t h e  i t e r a t i v e  c o m p u t e r ,  t h e  i n p u t / o u t p u t  h a r d ­
ware  would  be  u n d e r  t h e  a u s p i c e s  o f  t h e  u s e r  w h i l e  t h e  
h a n d l i n g  o f  d a t a  ( p r o c e s s i n g  an d  s t o r a g e )  w ou ld  be  c e n t r a l l y
l o c a t e d .  The F e d e r a l  e s t a b l i s h m e n t  h a s  t h u s  f a r  i l l  d e f i n e d  
t h e  p r o b le m .  B o th  s i d e s  o f  t h i s  c o n t r o v e r s y  a r e  r i g h t  a s  
w e l l  a s  w ro n g .
A n o t h e r  m a j o r  p r o b l e m  i s  t h e  u t i l i z a t i o n  o f  t h e  
h a r d w a r e .  The man p o r t i o n  o f  t h e  m a n /m ac h in e  c o n t r a c t  h a s  
b e e n  s l i g h t e d  b y  F e d e r a l  p l a n n e r s .  The C om m it tee  on P o s t  
O f f i c e  and  C i v i l  S e r v i c e  h a s  c o v e r e d  t h i s  b e t t e r  t h a n  t h e  
B u r e a u  o f  t h e  B u d g e t ;
A s t r o n g  t e n d e n c y  h a s  e x i s t e d  t h r o u g h o u t  t h e  g r o w th  
o f  e l e c t r o n i c  d a t a  p r o c e s s i n g  t o  c o n c e n t r a t e  on t h e  
d e v e lo p m e n t  o f  e q u ip m e n t  t o  a  f a r  g r e a t e r  e x t e n t  t h a n  
on d e v e lo p m e n t  o f  t h e  man i n  t h e  s y s t e m .  As a c o n s e ­
q u e n c e ,  EDP m a c h i n e s  a r e  c a p a b l e  o f  p e r f o r m i n g  many 
more t a s k s  t h a n  p e o p l e  a r e  r e q u e s t i n g  o f  th e m  o r  
c a p a b l e  o f  i n s t r u c t i n g  th e m  t o  p e r f o r m .  T h i s  im b a la n c e  
o f  c a p a b i l i t y  h a s  b e e n  r e f e r r e d  t o  e a r l i e r  a s  a  man- 
m a c h in e  r a t i o  p r o b le m ,  a l s o  a s  a  t e c h n o l o g i c a l  g a p .
I t  i s  i m p o r t a n t  t o  n o t e  t h a t  o n l y  r e c e n t l y  h a s  e l e c ­
t r o n i c  d a t a  p r o c e s s i n g  b e e n  r e f e r r e d  t o  a s  a " s y s t e m "  
w h ich  i n c l u d e s  p e o p l e  an d  t h e i r  f u n c t i o n s  a l o n g  w i t h  
t h e  e q u i p m e n t .  I f ,  f o r  e x a m p le ,  t h e  same i m b a l a n c e  o f  
e m p h a s i s  we h a v e  e x p e r i e n c e d  i n  EDP w ere  p r a c t i c e d  i n  
t h e  f i e l d  o f  s p a c e  e x p l o r a t i o n ,  t h e  r e s u l t  c o u l d  be  
d i s a s t r o u s .  I n  t h e  c a s e  o f  EDP, t h e  im b a la n c e  r e s u l t s  
i n  h i g h e r  c o s t s  t h a n  n e c e s s a r y ,  w a s t e f u l  c o n s u m p t i o n  o f  
t i m e ,  undue  h a r d s h i p  on p e o p l e ,  and  im ped im en t  i n  
g e n e r a l  o f  f u l l  r e a l i z a t i o n  o f  EDP c a p a b i l i t i e s .
I t  h a s  b e e n  s a i d  t h a t  i f  EDP e q u ip m e n t  t e c h n o l o g y  
w ere  t o  r e m a i n  i n  i t s  p r e s e n t  s t a t e  f o r  y e a r s  t o  come, 
we would  o n l y  s c r a t c h  t h e  s u r f a c e  i n  how t o  u s e  i t .  
R e g a r d l e s s  o f  w h e t h e r  o r  n o t  t h e  s t a t e m e n t  i s  e x a g g e r a t e d  
f o r  p u r p o s e s  o f  m ak ing  a  p o i n t ,  i t  i s  i l l u s t r a t i v e  o f  
t h e  s i t u a t i o n .  I t  i s  b e l i e v e d ,  a l s o ,  t h a t  Governm ent  
o r g a n i z a t i o n s  and  t h e  EDP i n d u s t r y  have  r e c o g n i z e d  t h e  
p r o b l e m  a n d  t h a t  t h e y  a r e  t r y i n g  t o  do s o m e th in g  a b o u t  
i t .  The d i f f i c u l t y  seems t o  l i e  i n  t h e  i n s u f f i c i e n c y
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o f  e m p h a s i s  b e i n g  p l a c e d  on t h e  p r o b le m  and. i n  t h e  
m odes t  a p p r o a c h e s  t o  t h e  s o l u t i o n  o f  i t . Tbe h i g h l y  
u n e v e n  b a l a n c e  i n  c a p a b i l i t y  b e t w e e n  p e o p l e  and  
m a c h i n e s  i s  a m ost  c r i t i c a l  p r o b le m ,  and  one w h ic h  
s h o u ld  b e  a t t a c k e d  w i t h  f u l l  e m p h a s i s  and  i n  f u l l  
s t r e n g t h .
F u r t h e r  e v i d e n c e  o f  t h e  e x i s t e n c e  o f  t h i s  im b a la n c e  
i s  t o  be  fo u n d  i n  t h e  o n e - s i d e d  e m p h a s i s  w h ic h  h a s  b e e n  
p l a c e d  on t h e  c o s t  o f  EDP e q u i p m e n t .  E f f o r t s  t o  c o n t r o l  
e q u ip m e n t  c o s t s  a r e  a b s o l u t e l y  e s s e n t i a l ,  and  t h e  s u b ­
c o m m i t t e e  c e r t a i n l y  w a n t s  t h i s  a t t e n t i o n  c o n t i n u e d ,  b u t  
t h i s  i s  o n l y  h a l f  o f  t h e  j o b .  T h e re  a r e  i n d i c a t i o n s  
t h a t  p e r s o n n e l  c o s t s  now r u n  t o  50 p e r c e n t  o f  a l l  EDP 
e x p e n d i t u r e s ,  and  t h e r e f o r e  t h e y  a r e  t h e  o t h e r  h a l f  and  
may be  e x p e c t e d  t o  i n c r e a s e  p e r c e n t a g e w i s e .  W ith  
p e r s o n n e l  c o s t s  su ch  a n  i m p o r t a n t  p a r t  o f  t h e  t o t a l ,  t h e  
s u b c o m m i t t e e  i s  a t  a  l o s s  t o  u n d e r s t a n d  why so l i t t l e  
h a s  b e e n  s a i d  a b o u t  so much. T h i s  seem ing  n e g l e c t  o f  
p e r s o n n e l  c o s t s  s h o u l d  be  c o r r e c t e d  and  p e r s o n n e l  c o s t s  
s h o u l d  b e  c o n s i d e r e d  and  c o n t r o l l e d  w i t h  c a r e  e q u a l  t o  
t h a t  e x e r c i s e d  i n  r e g a r d  t o  e q u ip m e n t .®
Some o f  t h e  i s s u e s  r a i s e d  b y  t h e  c o m m i t t e e  c a n  be  
s e e n  i n  t h e  i n a d e q u a c i e s  o f  c u r r e n t  EDP r e s e a r c h .  As t h e  
R e p o r t  t o  t h e  P r e s i d e n t  s t a t e s ,  "Of t h e  | l 5  b i l l i o n  b e i n g  
d e v o t e d  t o  r e s e a r c h  by  t h e  G overnm en t ,  a t  l e a s t  $135 m i l l i o n  
i s  a p p l i e d  t o  c o m p u te r  s c i e n c e s . A b o u t  $91 m i l l i o n  o f  
t h i s  amount i s  s p e n t  by t h e  D e p a r tm e n t  o f  D e f e n s e .  The 
r e m a i n i n g  $i|ij. m i l l i o n  i s  i n  b a s i c ,  a p p l i e d ,  o r  d e v e lo p m e n t  
s t a g e s  o f  r e s e a r c h  and d e v e lo p m e n t  w i t h  l i t t l e  o r g a n i z a t i o n ,  
much d u p l i c a t i o n ,  l i t t l e  e x c h an g e  o f  i n f o r m a t i o n ,  e x c e p t  
t h r o u g h  t h e  N a t i o n a l  B u r e a u  o f  S t a n d a r d s ,  D e p a r tm e n t  o f  
Commerce, and v i r t u a l l y  no o v e r - a l l  p l a n n i n g . F o r  b a s i c
® U .S . ,  Com m it tee  on p o s t  O f f i c e  and  C i v i l  S e r v i c e ,
p . 23.
^ U . S . ,  R e p o r t  t o  t h e  P r e s i d e n t  on t h e  Management o f  
A u t o m a t i c  D a t a  P r o c e s s i n g  i n  t h e  F e d e r a l  G o v e rn m e n t , p .  5 3 .
10I b i d . „ p p .  5 3 -5 4 -
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r e s e a r c h  t h e  s i t u a t i o n  i s  n o t  t o o  b a d ;  h o w e v e r ,  f o r  a p p l i e d  
r e s e a r c h  and  d e v e lo p m e n t  i t  i s  i r r a t i o n a l  and  w a s t e f u l .
Even t h e  s t a f f i n g  p r o b le m ,  l i k e  t h e  s h o r t a g e  o f  EDP 
p e r s o n n e l ,  c o u l d  be  m a t e r i a l l y  im proved  b y  r e s e a r c h .
T r a i n i n g  i n  EDP t e c h n o l o g y  s h o u l d  be e n c o u r a g e d  n o t  o n l y  i n  
t h e  s c h o o l - a g e  i n d i v i d u a l s  b u t  e s p e c i a l l y  i n  t h o s e  who 
p r e s e n t l y  a r e  F e d e r a l l y  em p lo y ed .
As f o r  t h e  e f f e c t s  o f  EDP on t h e  F e d e r a l  em p lo y e e ,  
a u t o m a t i o n  d o es  n o t  seem t o  h a v e  b e e n  a s  d i s a s t r o u s  a s  one 
m ig h t  i m a g i n e .  When t h e  n e e d  f o r  p r o d u c t i o n  e x c e e d s  t h e  
c a p a c i t y  o r  c o s t  o f  p r o d u c t i o n ,  t h e n  t e c h n o l o g y  must  be 
im proved  i n  o r d e r  t o  m eet  t h e  demand. T h i s  i s  p r o b a b l y  t h e  
r e a s o n  why g r e a t  w o r k e r  d i s p l a c e m e n t  i s  n o t  p r e v a l e n t  i n  
a u t o m a t e d  s i t u a t i o n s .  The human r e s o u r c e  i s  u t i l i z e d  a s  
o u t p u t  i n c r e a s e s  t h r o u g h  im p ro v ed  c o m p e t e n c e .  Some a g e n c i e s  
have  shown a  r e d u c t i o n  i n  p e r s o n n e l  a s  w e l l  a s  i n c r e a s e d  
p r o d u c t i v i t y .  F o r  e x a m p le ,  t h e  D i v i s i o n  o f  D i s b u r s e m e n t ,
U. S. T r e a s u r y  D e p a r t m e n t ,  em ployed  1 ,8 9 1  p e r s o n s  i n  f i s c a l  
y e a r  I 960  and  i s s u e d  282 m i l l i o n  c h e c k s .  I n  I 9 6 2 , a f t e r  
im proved  a u t o m a t i o n ,  i t  em ployed  1 ,6 2 5  p e r s o n s - - 2 6 6  f e w e r  
p e r s o n s - - a n d  i s s u e d  316  m i l l i o n  c h e c k s - - 3^  m i l l i o n  more 
c h e c k s ,  i n d i c a t i n g  a  30  p e r  c e n t  i n c r e a s e  i n  c o m p e t e n c e .
Over t h i s  t w o - y e a r  p e r i o d  t h e  number o f  w o r k e r s  d i s p l a c e d  
was l i m i t e d  p r o b a b l y  b e c a u s e  t h e  r e d u c t i o n  was  a c c o m p l i s h e d
^ % . S . ,  Use o f  E l e c t r o n i c  D a t a  p r o c e s s i n g  Equ ipm ent  
i n  t h e  F e d e r a l  G o v e r n m e n t , o n . 3 6 -37•
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b y  a t t r i t i o n .  T h i s  means t h a t  a u t o m a t i o n  d e c r e a s e s  t h e  r a t e  
o f  a c q u i s i t i o n  o f  e m p l o y e e s . V a l i d  s t a t i s t i c s  a r e  n o t  
a v a i l a b l e  t o  p r o v e  t h i s  p o i n t  t h r o u g h o u t  t h e  F e d e r a l  e s t a b l i s h ­
ment 0
I t  i s  f a c t  t h a t  F e d e r a l  a u t o m a t i o n  h a s  h e l p e d  t o  
keep  t h e  p e r c e n t  o f  i n c r e a s e  o f  F e d e r a l  p e r s o n n e l ,  b o t h  i n  
num bers  and  c o s t ,  b e lo w  t h a t  o f  s t a t e  and  l o c a l  g o v e r n m e n t s ,  
w h ic h  h av e  a  l o w e r  r a t e  o f  a u t o m a t i o n . T h i s  r e d u c t i o n  i n  
a c q u i s i t i o n  r a t e  may mean f e w e r  l o w - l e v e l  j o b s  b u t  u s u a l l y  
an  i n c r e a s e  i n  j o b s  r e q u i r i n g  g r e a t  c o m p e t e n c e .  The e x p e r i ­
e n c e  o f  t h e  T r e a s u r y  D e p a r t m e n t  i s  n o t  common. The B u r e a u  
o f  t h e  B u d g e t  r e p o r t s  t h a t  many a g e n c i e s  i n d i c a t e  a l a c k  o f  
r e d u c t i o n  i n  f o r c e  a f t e r  a d v e n t  o f  a u t o m a t i o n  b e c a u s e  o f  
i n c r e a s e d  w o r k - l o a d . ^ ^  T h i s  w ou ld  i n d i c a t e  t h e  v a l i d i t y  i n  
t h e  s t a t e m e n t  t h a t  t h e  c o m p u te r  c a n  s a t i s f y  a  n e e d  f o r  
i n c r e a s e d  p r o d u c t i v i t y .
A n o t h e r  p r o b l e m  w h ich  t h e  F e d e r a l  g o v e rn m e n t  f a c e s  
c o n c e r n s  f u l l  u t i l i z a t i o n  o f  i t s  h a r d w a r e .  C o m p u te r s  a r e  
n o t  l i k e  p e o p l e ;  m a c h i n e s  c a n  b e  w orked  t w e n t y - f o u r  h o u r s  a 
d a y ,  s e v e n  d a y s  a w eek .
W h i le  t h e  G e n e r a l  A c c o u n t i n g  O f f i c e  h a s  n o t  b e e n
^^I b i d o. p,  16.  
l ^ i b i d . .  p.  38.
^ ^ H e a r l e  and  Mason, op .  c i t . ,  p .  12.
. 8 . ,  Use o f  E l e c t r o n i c  D a t a  p r o c e s s i n g  Equ ipm en t  
i n  t h e  F e d e r a l  G o v e rn m en t" p"I 1 ^
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s u c c e s s f u l  i n  d e v e l o p i n g  c e n t r a l i z e d  c o m p u te r  m anagement ,  
G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  h a s  a t t a c k e d  t h e  p r o b le m  o f  
s u r p l u s  t i m e  u t i l i z a t i o n  t h r o u g h  i t s  p r o g ra m  known a s  t h e  
N a t i o n a l  G overnm en t-W ide  ADP S h a r i n g  Exchange  P ro g ram .
B e g i n n i n g  Ju n e  30 ,  1965,  t h i s  a g e n c y  w i l l  s e e k  t o  
have  o v e r  5 0 0 , 0 0 0  h o u r s  o f  f e d e r a l  co m p u te r  t i m e  u s e d  by  
o t h e r  a g e n c i e s .  T h i s  h a l f - m i l l i o n  h o u r s  t h a t  now a p p e a r s  
w a s t e d  c o m p r i s e s  n e a r l y  6o p e r  c e n t  o f  what  c u r r e n t l y  c o s t s  
t h e  g o v e rn m en t  $ 1 . 1  b i l l i o n .  Out o f  8 1 0 ,0 0 0  p o s s i b l e  h o u r s ,  
o n l y  3 1 0 ,0 0 0  h o u r s  a r e  a c t u a l l y  b e i n g  u s e d . ^ ?  However ,  t h i s  
i s  n o t  a t r u e  p i c t u r e  b e c a u s e  o f t e n  a c o m p u te r  i s  n o t  b e i n g  
o p e r a t e d  b e c a u s e  i t  i s  b e i n g  p r e p a r e d  f o r  t h e  n e x t  j o b .  A 
c e n t r a l i z e d  p r o c e s s i n g / s t o r a g e  a r r a n g e m e n t  a s  o u t l i n e d  above  
would  r e d u c e  t h i s  w a s t e .
Some o f  t h i s  t i m e  i s  w a s t e d  on c u s t o m - b u i l t  h a r d w a r e ;  
a c o m p u te r  may be  b u i l t  t o  o p e r a t e  one w eap o n s  s y s t e m  o n l y .  
B e tw e en  w a r s  and  t e s t s  t h e r e  i s  l i t t l e  f o r  t h i s  m ach in e  t o  
d o .  Yet  i t  w o u ld  n o t  b e  l o g i c a l  t o  h ave  s u c h  s p e c i a l i z e d  
s y s t e m s  r u n n i n g  p a y r o l l s  and  p e r f o r m i n g  o t h e r  r o u t i n e  t a s k s ,  
i n  c a s e  t h e y  w e r e  n e e d e d  i n s t a n t l y .
A n o t h e r  w a s t e  r e s u l t s  f ro m  t h e  f a c t  t h a t  a g r e a t  
d e a l  o f  " n o n - p r i m e "  t i m e  i s  a v a i l a b l e .  W h i le  c o m p u te r s  do 
n o t  s l e e p ,  men d o .  Most EDP p e r s o n n e l  c a n  f i n d  w o rk  d u r i n g
^ ^ G e n e r a l  S e r v i c e s  A d m i h i s t r a t i o n .  The G o v e rn m e n t - 
Wide ADP S h a r i n g  E x c h an g e  P r o g r a m , op.  c i t .
l ^ I b i d . .  p.  2.
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t h e  d ay ,  and  t h u s  t h e y  do n o t  w ork  a t  n i g h t .  T r a i n i n g  and 
r e s e a r c h - a n d - d e v e l o p m e n t  p e r s o n n e l  c o u l d  u t i l i z e  t h i s  
e v e n i n g  t i m e  on t h e  c o m p u t e r s .
Even t h o u g h  i t  a p p e a r s  t h a t  much t i m e  i s  w a s t e d ,  t h e  
p r o b l e m  i s  n o t  a s  g r e a t  a s  would  be  i m a g i n e d .  G e n e r a l  
S e r v i c e s  A d m i n i s t r a t i o n  h o p e s  t h r o u g h  i t s  new p r o g r a m  t o  
u t i l i z e  any  o f  t h i s  t im e  t h a t  c a n  be  s a l v a g e d .  The n o n ­
p r im e  t i m e  o f  b o t h  go v e rn m en t  an d  n o n - g o v e rn m e n t  c o m p u t e r s  
r e p r e s e n t s  a c o n s i d e r a b l e  l o s s  o f  n a t i o n a l  r e s o u r c e s .
B a s i c a l l y ,  t h e  o v e r v i e w  o f  t h e  F e d e r a l  EDP e f f o r t s  
l a c k s  good d e f i n i t i o n .  The b r o a d  d e f i n i t i o n  i s  n o t  w e l l  
draw n:  l e s s e r  p r o b le m s  a r e  a l s o  i l l  d e f i n e d .  F o r  e x a m p le ,
t h e r e  a r e  no g e n e r a l  g u i d e l i n e s  f o r  t h e  d i f f e r e n t  c o m p l e x i t y  
o f  p r o b l e m s .
The c o m p u te r  i s  e x c e l l e n t  f o r  s o l v i n g  p r o b l e m s  o f  
h i g h  c o m p l e x i t y ,  w h ic h  h a v e  many c o n s t a n t s  and  v a r i a b l e s .
But  t h e  g r e a t e s t  number  o f  a d m i n i s t r a t i v e  p r o b le m s  a r e  c h a r ­
a c t e r i z e d  b y  low c o m p l e x i t y ,  h a v i n g  a l i m i t e d  t y p e  o f  
c o n s t a n t s  and v a r i a b l e s .  I n s t e a d  o f  a  c o u n t  o f  h a r d w a re  
by  t y p e ,  t h e r e  i s  a n e e d  f o r  a c e n s u s  o f  p r o b le m s  b y  t y p e .  
Then t h e  p r o p e r  h a r d w a r e  a r r a y  c a n  be d e v e l o p e d  t o  m a tch  
t h i s  n e e d .  The p r e s e n t  s o l u t i o n  i s  s o m e t h i n g  o f  a " s h o t g u n  
t h e r a p y "  a p p r o a c h  t o  a p r o b le m  t h a t  c a n  be i d e n t i f i e d .
I n  t h e  p r e s e n t  o v e r v i e w  t h e  man p o r t i o n  o f  t h e  m an/  
m a c h in e  compromise  i s  n o t  c l e a r l y  d e f i n e d .  The b a s i c  r e a s o n  
f o r  t h i s  i n a d e q u a c y  c a n  p r o b a b l y  be  d e d u c e d  f rom  t h e  n a t u r e
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o f  t h e  a g e n c i e s  c h a r g e d  w i t h  d e v e lo p m e n t  o f  t h e  o v e r v i e w .
The B u r e a u  o f  t h e  B udge t  and t h e  G e n e r a l  A c c o u n t i n g  O f f i c e ,  
w n i l e  h a v i n g  management s y s t e m s  r e s p o n s i b i l i t y ,  h a v e  t r a d i ­
t i o n a l l y  f o c u s e d  on t h e  c o s t  a s p e c t  o f  management r a t h e r  
t h a n  on t h e  m echan ism  o f  im p ro v ed  m anagem ent .
F e d e r a l  Agency  A p p l i c a t i o n s
The management o f  t h e  h a r d w a re  p o r t i o n  o f  t h e  
F e d e r a l  a g e n c y  a c t i v i t i e s  o f  EDP c a n  be  su m m a r ize d .  The 
B u r e a u  o f  t h e  B u d g e t  h a s  t a k e n  a s  i t s  p r im e  r o l e  t h a t  o f  
r e v i e w ,  a p p r o v a l ,  and  g u i d a n c e  o f  t h e  h a r d w a r e  e n v i r o n m e n t .  
The G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  h a s  b e e n  i n v o l v e d  
p r i m a r i l y  i n  t h e  a d e q u a t e  u t i l i z a t i o n  o f  c o m p u te r  t i m e .  The 
C i v i l  S e r v i c e  Com m iss ion  h a s  b e e n  c o n c e r n e d  w i t h  t h e  many 
p e r s o n n e l  p r o b le m s  r e s u l t i n g  f rom  t h e  m a c h in e  e n v i r o n m e n t .
The N a t i o n a l  B u r e a u  o f  S t a n d a r d s ,  D e p a r tm e n t  o f  Commerce, 
h a s  s o u g h t  t o  r e d u c e  t h e  i n c o m p a t i b i l i t y  and  im prove  t h e  
d e s i g n  o f  h a r d w a re .^ ®  A l l  o f  t h e s e  g e n e r a l  e f f o r t s  a r e  
t r a n s l a t e d  t h r o u g h  s y s t e m s  d e v e lo p m e n t  i n t o  a c t u a l  o p e r a t i o n s  
i n  v a r i o u s  a g e n c i e s .
D e p a r tm e n t  o f  D e f e n s e
As i n d i c a t e d  by  p r e v i o u s l y  c i t e d  s t a t i s t i c s ,  t h e  
D e p a r tm e n t  o f  D e f e n s e  i s  t h e  b i g g e s t  u s e r  o f  c o m p u t e r s  
w i t h i n  t h e  F e d e r a l  e s t a b l i s h m e n t .  The a p p l i c a t i o n  o f  t h i s  
t e c h n o l o g y  r a n g e s  f rom  b a s i c  r e s e a r c h ,  a p p l i e d  r e s e a r c h ,
^^R e p o r t  t o  t h e  P r e s i d e n t , pp .  r5 ”87-
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and d e v e lo p m e n t  t o  e v e r y  p h a s e  o f  p r o g r a m  e x e c u t i o n .  I t  
c o n s i s t s  o f  g e n e r a l i z e d  s y s t e m s  f o r  t h e  e n t i r e  D e p a r tm e n t  o f  
D e f e n s e  t o  a  h i g h l y  s o p h i s t i c a t e d  c o n f i g u r a t i o n  o f  h a r d w a re  
w h ich  o p e r a t e s  a s i n g l e  w eapons  system*
A n o t a b l e  a c c o m p l i s h m e n t  i n  t h e  g e n e r a l  c a t e g o r y  i s  
t h e  D e p a r tm e n t  o f  D e f e n s e  s u p p l y  sys tem * T h i s  p r o g ra m  i s  a 
h i g h l y  c e n t r a l i z e d  c o n t r o l  s y s t e m  a s  w e l l  a s  a n  e f f i c i e n t  
d e c e n t r a l i z e d ,  d i s t r i b u t i o n  o p e r a t i o n *  A p p r o x i m a t e l y  a  
m i l l i o n  and  a h a l f  i t e m s  a r e  u n d e r  c o n t r o l  i n  t h i s  system*
The c e n t r a l  c o n t r o l  s y s t e m  m anages  r e q u i s i t i o n s ,  r e c o r d s ,  
m a t e r i e l  r e q u e s t s ,  m a t e r i e l  l e v e l s ,  and f u n d  a c c o u n t i n g *
The d i s t r i b u t i o n  c e n t e r s  o r  s u p p l y  d e p o t s  h a n d l e  a l l  t h e  
a d m i n i s t r a t i v e  p r o c e s s i n g  i n c u r r e d  i n  s t o r i n g  and  s h i p p i n g  
o f  t h e s e  i t e m s*  The a u t o m a t i o n  o f  t h i s  e n t i r e  s y s t e m  i s  a 
n o t e w o r t h y  ex a m p le  o f  t h e  s e m ia u to m a te d  o r g a n i z a t i o n .  The 
s t a n d a r d i z a t i o n ,  u t i l i z a t i o n ,  and c a t a l o g i n g  r e p r e s e n t  a  t o t a l  
s y s t e m  o f  s p e e d ,  a c c u r a c y ,  and volume w h ic h  would  s t a g g e r  t h e  
a v e r a g e  p u b l i c  a d m i n i s t r a t o r * ^ ^  T h i s  a g e n c y  h a s  p i o n e e r e d  
t h e  i n v e n t o r y - m a n a g e m e n t  d a t a  o p e r a t i o n  b a s e d  on a s t a n d a r d  
r e q u i s i t i o n i n g  and  i s s u e  p r o c e d u r e  (MILSTRIP)* None o f  t h i s  
w ou ld  h av e  b e e n  p o s s i b l e  w i t h o u t  EDP*
O t h e r  p r o g r a m s  o f  s p e c i a l  i n t e r e s t  t o  a d m i n i s t r a t o r s  
b e c a u s e  o f  t h e i r  im p a c t  on d e c i s i o n - m a k i n g  a r e  t h e  w a r -g a m in g
^^C om m it tee  on P o s t  O f f i c e  and C i v i l  S e r v i c e ,  o p . 
c i t . .  p p .  5 8 - 6 2 *
ZO l b i d . . p .  6 1 .
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m odels»  The J o i n t  C h i e f s  o f  S t a f f  h a v e  a b r o a d  c o m p u t e r i z e d
w a r -g a m in g  s y s t e m ,  TEMPER, w h ic h  s e e k s  t o  a p p l y  a f u l l  r a n g e
o f  a l l  t h e  t e c h n i c a l ,  e c o n o m ic ,  m i l i t a r y ,  and  p o l i t i c a l
f a c t o r s  i n t o  a n  i n t e r n a t i o n a l  war  game t h a t  c o n c e r n s  a l l  t h e
c o u n t r i e s  i n  t h e  w o r l d .  T h i s  i s ,  o f  c o u r s e ,  a  s i m u l a t i o n
s t u d y  whose p r e d i c t i o n s  a r e  v a l u a b l e  b u t  n o t  e x t r e m e l y
a c c u r a t e .  I t  d o e s  h e l p  t o  d e f i n e  t h e  f a c t o r s  o f  t h e  v e r y
c o m p l i c a t e d  p r o b l e m s .
The A i r  F o r c e ,  i n  i t s  s y s t e m  c a l l e d  STAGE ( S i m u l a t i o n
o f  T o t a l  A tom ic  G l o b a l  E x c h a n g e ) ,  c a n  s i m u l a t e  a t w o - s i d e d
w o r l d - w i d e  a t o m i c  w a r .  I t  l i s t s  a l l  t h e  p o s s i b l e  c h a n c e
i n t e r a c t i o n s ,  c o m p u te s  a e r i a l  r e f u e l i n g  r e q u i r e m e n t s ,  and
s c h e d u l e s  t a n k e r  s o r t i e s .  D e t a i l e d  s o r t i e s  o f  a l l  weapons
s y s t e m s  h a v e  a l s o  b e e n  p l a n n e d .  T h i s  a l l o w s  t h e  " p l a y e r s "
t o  c o n c e n t r a t e  on p l a n n i n g  and  e v a l u a t i n g  o f f e n s i v e  s t r i k e s
r a t h e r  t h a n  on c a l c u l a t i n g  and b o o k k e e p i n g . ^ ^
Over  70  p e r  c e n t  o f  t h e  t o t a l  c o m p u te r  t i m e  i s  u s e d
f o r  management  and  a d m i n i s t r a t i v e  a p p l i c a t i o n s  i n  t h e
D e p a r tm e n t  o f  D e f e n s e ,  w h i l e  20 p e r  c e n t  i s  u s e d  i n  r e s e a r c h -
PPa n d - d e v e l o p m e n t  e f f o r t s .
N a t i o n a l  A e r o n a u t i c s  and  Space  A d m i n i s t r a t i o n
The two c i v i l i a n  a g e n c i e s  d e v o t e d  t o  s c i e n t i f i c  t a s k s
^ ^ I b i d . . p p .  6 2 - 6^ .  
22% bid . . p .  2 .
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o f  m a g n i tu d e  a r e  t h e  Atomic E n e rg y  Com m iss ion  and t h e  
N a t i o n a l  A e r o n a u t i c s  and  Space  A d m i n i s t r a t i o n .  The p r a c ­
t i c e s  o f  t h e  AEG a r e  n o t  commonly known b e c a u s e  o f  t h e  
r e s t r i c t i v e  n a t u r e  o f  i t s  m i s s i o n ;  h o w e v e r ,  i n  I 9 6 3 , NASA 
had 118 c o m p u te r  s y s t e m s ,  o f  w h ich  11 c o m p u t e r s  ( b o t h  f u l l -  
and p a r t - t i m e )  w ere  b e i n g  u s e d  f o r  a d m i n i s t r a t i v e  p r a c t i c e s . ^3 
F o r  an  a g e n c y  o f  s u c h  a d v a n c e d  s c i e n t i f i c  EDP t a l e n t ,  NASA’ s 
a d m i n i s t r a t i v e  EDP e f f o r t s  h a v e  b e e n  f a r  f rom  s p e c t a c u l a r ,  
a s  e v i d e n c e d  b y  a d m i n i s t r a t i v e  e f f o r t s  a t  t h e  Manned S p a c e ­
c r a f t  C e n t e r ,  H o u s to n ,  T e x a s .  Many o f  t h e  r e p o r t s  a t  t h i s  
l o c a t i o n  i n  A p r i l ,  I 9 6 3 , w ere  mere t a b u l a t i o n s . ^ ^  T h i s  
c o m p a r i s o n  o f  t h e  more e x p e r i e n c e d  D e p a r tm e n t  o f  D e f e n s e  EDP 
e f f o r t  and t h e  y o u n g e r  NASA e f f o r t  shows a t e n d e n c y  to w a r d  
im proved  a d m i n i s t r a t i v e  s y s t e m s  a s  t h e  s y s t e m  a g e s .
I n t e r n a l  Revenue S e r v i c e
The I n t e r n a l  Revenue S e r v i c e ,  D e p a r tm e n t  o f  t h e  
T r e a s u r y ,  i s  w e l l  known f o r  i t s  EDP e f f o r t s .  I t  i s  an  
e x c e l l e n t  exam ple  o f  t h e  f i e l d / c e n t r a l  o f f i c e  r e l a t i o n s h i p  
i n  h ig h - v o l u m e  EDP. The s y s t e m  i s  d i v i d e d  i n t o  t h r e e  p a r t s .  
The D i s t r i c t  O f f i c e  i s  r e s p o n s i b l e  f o r  t h e  r e c e i p t  o f  t h e  
m an u a l  s o u r c e  d a t a - r e t u r n s  and r e m i t t a n c e s .  The S e r v i c e  
C e n t e r  i s  r e s p o n s i b l e  f o r  c o n v e r t i n g  t h e  s o u r c e  d a t a  t o
23 I b i d . p .  3 ,
^^ P u b l i c a t i o n  o f  t h e  C o m p u t a t i o n  and  D a ta  R e d u c t i o n  
D i v i s i o n ,  Management Com puter  A p p l i c a t i o n  B r a n c h  (H o u s to n ,  
T e x a s ;  Manned S p a c e c r a f t  C e n t e r ,  A p r i l ,  1 9 6 3 ) .
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m a ch in e  l a n g u a g e  a s  w e l l  a s  f o r  e d i t i n g  and  a r i t h m e t i c  
a u d i t i n g .  The N a t i o n a l  Com puter  C e n t e r  a t  M a r t i n s b u r g ,  West 
V i r g i n i a ,  w i t h  a s t a f f  o f  o n l y  1?S t o  200 e m p lo y e e s ,  w i l l  
u l t i m a t e l y  u p d a t e  t a x p a y e r s *  r e c o r d s  by  a s s e m b l i n g  a l l  t h e  
i n f o r m a t i o n  on one t a x p a y e r  a t  one p l a c e ,  r e c e i v i n g  i t s  
i n f o r m a t i o n  on m a g n e t i c  t a p e  and  g e n e r a t i n g  m a g n e t i c  t a p e .  
T h i s  o u t p u t  t a p e  w i l l  e n a b l e  t h e  R e g i o n a l  S e r v i c e  C e n t e r s  t o  
p r o d u c e  t h e  p r i n t e d  d e l i n q u e n c y  o u t p u t ,  w h ic h  i s  s e n t  t o  t h e  
d e l i n q u e n t  t a x p a y e r  i n  t h e  name o f  t h e  D i s t r i c t  O f f i c e .
T h i s  s y s te m  i s  a n  e x c e l l e n t  exam ple  o f  t h e  p r o b a b l e  fo rm  o f  
t h e  f u t u r e  p u b l i c  o r g a n i z a t i o n .  The f i e l d  o f f i c e s  w i l l  be  
r e s p o n s i b l e  f o r  t h e  i n p u t / o u t p u t  i n f o r m a t i o n ,  w h i l e  t h e  
c e n t r a l  f a c i l i t i e s  w i l l  be  p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  
h a n d l i n g  o f  d a t a .  The c e n t r a l  f a c i l i t y  i s  an  exam ple  o f  a n  
a u t o m a t e d  o r g a n i z a t i o n .
The se  e x a m p le s  h av e  shown t h e  v a l u e  o f  EDP t o  t h e  
F e d e r a l  e s t a b l i s h m e n t .  The D e p a r tm e n t  o f  A g r i c u l t u r e ;  
H e a l t h ,  E d u c a t i o n ,  and  W e l f a r e ;  P o s t  O f f i c e ;  t h e  V e t e r a n s  
A d m i n i s t r a t i o n ;  and  o t h e r s  a r e  i m p o r t a n t  u s e r s  o f  EDP. The 
t e c h n i q u e  i s  p e r m e a t i n g  t h e  e x e c u t i v e  b r a n c h .
The L e g i s l a t i v e  B r a n c h  ,
Co n g res s*  u s e  o f  t h e  c o m p u te r  i s  l i m i t e d  t o  u t i l i z a ­
t i o n  o f  s t a f f  and  h a r d w a r e  o f  a g e n c i e s  i n t e r a c t i n g  w i t h
Z^Committee  on P o s t  O f f i c e  and  C i v i l  S e r v i c e ,  o p . 
c i t . ,  p p .  14.9 - 5 7 •
2&I b i d . . p .  29 .
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c o m m i t t e e s .  The C o n g r e s s  d o e s  n o t  p o s s e s s  a n  o v e r - a l l  
c o m p u t e r  s y s t e m .  T h e re  i s  i n t e r e s t  i n  t h i s  a r e a  an d  e x t e n ­
s i v e  h e a r i n g s  w e re  d i r e c t e d  t o w a r d  su c h  a n  e f f o r t ,  h u t  no 
c o m p le t e  d e f i n i t i o n  o f  n e e d  h a s  y e t  b e e n  d r a w n . I n s t a l l a ­
t i o n  o f  a  c o m p u t e r  s y s t e m  would  p r o b a b l y  h a v e  t h e  b e n e f i c i a l  
r e s u l t  o f  r e t u r n i n g  C o n g r e s s  t o  i t s  p l a c e  o f  i n i t i a t i o n  o f  
g e n e r a l  p o l i c y  f ro m  i t s  p r e s e n t  p o s i t i o n  o f  " s e c o n d i n g  t h e  
m o t i o n "  o f  t h e  e x e c u t i v e  i n  p u b l i c  m a t t e r s .
I n t e r n a l l y ,  C o n g r e s s  g e n e r a l l y  l a c k s  d e f i n i t i o n  o f  
i t s  n e e d s  i n  c o m p u te r  u s e s .  S i n c e  t h e  members o f  C o n g r e s s  
o p e r a t e  i n d e p e n d e n t  a d m i n i s t r a t i v e  u n i t s  b o t h  a s  t o  p e r s o n a l  
and  c o m m i t t e e  s t a f f s ,  t h e r e  i s  a  n e e d  f o r  im p ro v e d  s y s t e m s  
a t  t h i s  l e v e l .
The c o m p u te r  o f f e r s  t h e  C o n g re s sm an  an  e x c e l l e n t  
t o o l  f o r  s t a t i s t i c a l  and c l e r i c a l  a s s i s t a n c e .  The l e g i s l a ­
t i v e  b r a n c h  c o u l d  a u d i t  i t s  d a t a  t h r o u g h  t h e  G e n e r a l  A c c o u n t i n g  
O f f i c e ,  m a n i p u l a t e  i t  a s  d e s i r e d ,  and  c o n s t r u c t  p r o b l e m -  
s o l u t i o n  f o rm s  a s  r a t i o n a l  a s  t h e  e x e c u t i v e  b r a n c h  w i t h o u t  
t h e  p r e j u d i c e  w h ic h  c u r r e n t l y  e x i s t s .  I t  w o u ld  n o t  be 
n e c e s s a r y  t o  d u p l i c a t e  a l l  t h e  s y s t e m s  o f  t h e  e x e c u t i v e ;  
t h e r e f o r e ,  t h e  c o s t  w ou ld  n o t  b e  g r e a t .  A s y s t e m s  p e r s o n  a s  
a n  a d m i n i s t r a t i v e  a s s i s t a n t  t o  e a c h  c o m m i t t e e  w o u ld  b e  a  
v a l u a b l e  a d j u n c t  t o  t h e  p r e s e n t  s y s t e m .
2 7 u . S . ,  C o n g r e s s ,  S e n a t e ,  J o i n t  Com m it tee  on t h e  
O r g a n i z a t i o n  o f  t h e  C o n g r e s s . R9 th  C o n g . , 2d S e s s . , I 9 6 6 ,
Gen. Rept  „ 9I4.8 , p"I 231
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The volume o f  c l e r i c a l  r e s p o n s e  r e q u i r e d  o f  t h e  
i n d i v i d u a l  C o n g res sm an  i s  e v e r  i n c r e a s i n g ^  M e c h a n i c a l  
s i g n a t u r e  m a c h i n e s  a s  w e l l  a s  a u t o m a t e d  t y p i n g  s y s t e m s  h ave  
b e e n  i n s t a l l e d ;  h o w ev e r ,  o v e r - a l l  a u t o m a t e d  a d m i n i s t r a t i v e  
s y s t e m s  h a v e  n o t  b e e n  d e v e l o p e d  f o r  t h e  u s e  o f  C o n g re s sm e n .  
Most h a v e  some s y s t e m  o f  p r i o r i t y  o f  w ork ,  b u t  a m a n u a l  " l o g "  
o f  t h i s  n a t u r e  i s  p r o n e  t o  e r r o r  and u s u a l l y  d o e s  n o t  I n c l u d e  
a s u s p e n s e  i t e m  f o l l o w - u p »  I n  many i n s t a n c e s  t h e  C ongres sm an  
r e p r e s e n t s  h i s  c o n s t i t u e n t s  b e f o r e  e x e c u t i v e  a g e n c i e s  t h r o u g h  
c o r r e s p o n d e n c e .  S u s p e n d i n g  and f o l l o w i n g  up s u c h  c o r r e s p o n d ­
i s  d i f f i c u l t  and t i m e  c o n s u m in g .  A s im p l e  t im e  c o n t r o l  c o u l d  
be  d e v e l o p e d  t o  a i d  e v e r y  member o f  C o n g r e s s  on a d a i l y  
c o n f i d e n t i a l  b a s i s .  Many o t h e r  s y s t e m s  a p p l i c a t i o n s  c o u l d  
be  d e v e l o p e d ,  b u t  t h e y  must  a w a i t  a  p r o p e r  s y s t e m s  a p p r o a c h  
t o  t h e  p r o b l e m .
Why h a s  C o n g r e s s  f a i l e d  t o  e v o l v e  a s  an  e q u a l  body  
t o  t h e  e x e c u t i v e ?  From a s y s t e m s  p o i n t  o f  v ie w  t h e r e  a r e  
many r e a s o n s  f o r  t h i s  f a i l u r e .  F i r s t ,  C o n g r e s s  d o e s  n o t  
have  a  b a s i c  c h a r a c t e r i s t i c  o f  i n t e r n a l  change.,  I n  d e s i g n  
and p r a c t i c e  t h e  s y s t e m  i s  b u i l t  on  s e n i o r i t y .  Key p o s i t i o n s  
o f  l e a d e r s h i p  a r e  d o m in a t e d  oy t h e  l o n g - t e r m e r s  i n  t h e  
s e n i o r i t y  s y s t e m .
By d e f i n i t i o n  a s y s t e m  i s  a n  o r g a n i z a t i o n  o f  r e g u ­
l a t e d  i n t e r a c t i o n .  The word " r e g u l a t e d "  i s  i m p o r t a n t ;  i t
2® W il l iam  J .  K e e fe  and  M o r r i s  S. O gul ,  The A m e r ica n  
L e g i s l a t i v e  P r o c e s s ,  C o n g r e s s  and  t h e S t a t e s  (Englewood 
C l i f f s ,  N. J . P r e n t i c e ~ H a l l ,  I n c . ,  19'6^IiTr P »
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i m p l i e s  r e s t r i c t i o n .  Each s y s t e m  b y  i t s  own d e f i n i t i o n  s e t s  
up c e r t a i n  l i m i t s  t o  t h e  o r g a n i z e d  i n t e r a c t i o n s .  These  
l i m i t s  c a n  v i o l a t e  t h e  b a s i c  p r i n c i p l e s  o f  a good s y s te m  and 
work a s  a d y s f u n c t i o n .  I n  t h e  c a s e  o f  C o n g r e s s  t h e  r e s t r i c ­
t i o n  o f  s e n i o r i t y  a c t s  a s  a d e t e r r e n t  t o  i n t e r n a l  s y s te m  
c h a n g e .  The s e n i o r i t y  s y s t e m  o p e r a t e s  t o  b l o c k  i n c r e a s e d  
c o m p e ten ce  o f  t h e  members  o f  C o n g r e s s .  W hi le  t h e  e x e c u t i v e  
b r a n c h  h a s  b e e n  i n  a  s t a t e  o f  e v o l u t i o n a r y  ch an g e  i n  t h e  
t w e n t i e t h  c e n t u r y ,  t h e  L e g i s l a t i v e  R e o r g a n i z a t i o n  Act  o f  
I 9I4.6 r e p r e s e n t s  t h e  o n l y  m a j o r  " b l o o d l e s s "  e f f o r t  on t h e  
p a r t  o f  C o n g r e s s  f o r  i n t e r n a l  c h a n g e . ^9 T h i s  a c t  r e p r e s e n t s  
a  compromise  b e t w e e n  t h e  r e f o r m e r s  and  t h e  l e a d e r s .  Any 
change  t h a t  would  i n c r e a s e  t h e  c o m p e te n c e  o f  t h e  members o f  
C o n g r e s s  would  h a v e  a d e f i n i t e  e f f e c t  on t h e  l e a d e r s h i p .
The outcome c o u l d  be  a r e a l i g n m e n t  o f  t h e  i n t e r n a l  h i e r a r c h y  
The C o n g r e s s i o n a l  l e a d e r s  a r e  l i k e  a n c i e n t  m i l i t a r y  a r c h e r s  
a t  t h e  t im e  o f  t h e  i n v e n t i o n  o f  g u n p o w d er .  I f  t h e y  a d o p t  
new t e c h n i q u e s ,  t h e y  a r e  n o t  g u a r a n t e e d  t h a t  t h e i r  s k i l l  
w i l l  b e  n e ed ed  i n  t h e  new o r d e r ;  h o w e v e r ,  i f  t h e y  do n o t  
a d o p t  t h e s e  new t e c h n i q u e s ,  t h e y  w i l l  s t a n d  t o  l o s e  e v e r y  
b a t t l e  w i t h  t h e  gunpowder  u s e r s  o f  t h e  e x e c u t i v e  b r a n c h .
The h o r n s  o f  t h i s  d i lemma a r e  i n d e e d  s h a r p .  F i n a l l y ,  t h e  
f a c t  t h a t  t h e  m a j o r i t y  o f  Congressm en  a r e  l a w y e r s  o n l y  a d d s  
t o  t h e i r  r e l u c t a n c e  t o  u s e  a n  a l i e n  t e c h n o l o g y .
29 l b i d . .  p .  I435.
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I t  i s  w i d e l y ,  t h o u g h  q u e s t i o n a b l y ,  h e l d  t h a t  t h e r e  
i s  some d i a b o l i c a l  p l o t  on t h e  p a r t  o f  t h e  e x e c u t i v e  b r a n c h  
t o  t a k e  o v e r  t h e  g o v e r n m e n t .  The a s c e n d e n c y  o f  t h e  e x e c u t i v e  
i s  b a s i c a l l y  c a u s e d  b y  t h e  im p ro v ed  s y s t e m s  o f  t h i s  b r a n c h .  
S in c e  C o n g r e s s  i s  i n  t h o  p o s i t i o n  o f  c o n s e r v a t o r ,  i t s  r o l e  
s h o u ld  b e  t h a t  o f  t h e  t r u e  c o n s e r v a t i v e .  I t  s h o u l d  n o t  be 
a g a i n s t  c h an g e  p e r  se  b u t  r a t h e r  i n  f a v o r  o f  o r d e r l y ,  w e l l -  
d e f i n e d  c h a n g e .  The c o n s e r v a t i v e s  o f  t h i s  c o u n t r y  w ou ld  do 
w e l l  t o  o b t a i n  t h e  c o m p u t e r i z e d  t e c h n i q u e s  o f  c h a n g e  i n  
o r d e r  t o  c h a l l e n g e  t h e  i l l - d e f i n e d  fo rm s  and  c o n t e n t s  o f  t h e  
p r o b le m s  t h a t  t h e  more  l i b e r a l  s e e k  t o  s o l v e . As a  p o l i t i c a l  
t e c h n i q u e  t h e  c o m p u te r  i s  n e u t r a l .  I t  c a n  be  u s e d  t o  show 
how i r r a t i o n a l  p r o g r a m s  b a s e d  on " m u d d l in g  t h r o u g h "  d e c i ­
s i o n s  a r e  s q u a n d e r i n g  t h e  r e s o u r c e s  o f  t h i s  c o u n t r y  t o d a y  a s  
t h e  p o r k  b a r r e l  s q u a n d e r e d  t h e  p u b l i c  dom ain  i n  t h e  n i n e ­
t e e n t h  c e n t u r y .  I t  c a n  be  u s e d  j u s t  a s  e f f e c t i v e l y  t o  a p p l y  
t o d a y ’ s r e s o u r c e s  i n  s o l v i n g  t h e  m u l t i f a c e t e d  p r o b le m s  
p r e s e n t e d  b y  p r o g r e s s i v e  g r o u p s .  The c o m p u t e r  h a s  no 
p o l i t i c a l  a f f i l i a t i o n .  I t  c a n  make C o n g r e s s  more  c o m p e t e n t ;  
t h e  q u e s t i o n  i s  w h e t h e r  C o n g r e s s  w i l l  a l l o w  s u c h  a n  i n t e r n a l  
s y s t e m s  c h a n g e .  The p o l i t i c a l  s c i e n t i s t  w ou ld  welcome su ch  
c o m p e te n c e ,  s i n c e  i t e m s  l i k e  r o l l - c a l l  i n f o r m a t i o n  ca n  be 
s u b j e c t e d  t o  m a t h e m a t i c a l  a n a l y s i s .
^ ^ O l i v e r  B e n s o n ,  "The Use o f  M a t h e m a t i c s , "  l o c . c i t ,
p. 37.
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The J u d i c i a l  B r a n c h
The F e d e r a l  j u d i c i a r y ,  l i k e  t h e  law  p r o f e s s i o n .  I s  
o n l y  I n c i d e n t a l l y  i n v o l v e d  i n  c o m p u te r  t e c h n o l o g y .  The 
Supreme C o u r t  w i l l  p o s s i b l y  b e n e f i t  f ro m  p r e s e n t  and  f u t u r e  
j u r i m e t r i c s  e x p e r i m e n t a t i o n .  At p r e s e n t  t h e  i n v o l v e m e n t  h a s  
c o n c e r n e d  b e h a v i o r a l  s t u d i e s  o f  t h e  C o u r t .
The p r o b l e m  o f  e f f e c t i n g  a c h an g e  i n  t h e  Supreme 
C o u r t  i s  n o t  e a s y  when su c h  a ch a n g e  i n v o l v e s  a  r e v i s i o n  o f  
t h e  p h i l o s o p h i c  a t t i t u d e  o f  t h e  C o u r t .  A d m i n i s t r a t i v e  c h a n g e s  
h av e  n o t  b e e n  f r e q u e n t  b u t  h a v e  b e e n  r e a d i l y  a c h i e v e d .
A r t i c l e  I I I  o f  t h e  C o n s t i t u t i o n  o f  t h e  U n i t e d  S t a t e s  i s  a  
t r i b u t e  t o  t h e  e x c e l l e n t  s y s t e m s  a b i l i t y  o f  1787 .  C o n t i n u a l l y  
im p ro v ed  m e t h o d o l o g y  c o u l d  e n h a n c e  t h i s  o r i g i n a l  d e s i g n .
Summary
The F e d e r a l  EDP e f f o r t s  p o i n t  t o  many i n a d e q u a c i e s ;  
one o f  t h e  m os t  p r e v a l e n t  i s  t h e  f a i l u r e  o f  t h e  p u b l i c  
a d m i n i s t r a t o r  t o  become i n v o l v e d  i n  t h e  m a n /m ac h in e  p r o b l e m s .  
The R e p o r t  t o  t h e  P r e s i d e n t  p h r a s e d  t h e  p r o b le m  a s  f o l l o w s ?
E x p e r i e n c e  i n  t h e  G overnm ent  and  i n  i n d u s t r y  h a s  
d e m o n s t r a t e d  t h e  u r g e n t  n e e d  f o r  management  t o  c o n c e r n  
i t s e l f  i n t i m a t e l y  w i t h  ADP a c t i v i t i e s .  B e c a u se  ADP i s  
b a s e d  on a  new t e c h n o l o g y  whose m o s t  v i s i b l e  m a n i f e s t a ­
t i o n  i s  e q u i p m e n t  o f  a n  e s o t e r i c  n a t u r e ,  t h e r e  h a s  b e e n
^^S ee  F r e d  K o r t ,  " P r e d i c t i n g  Supreme C o u r t  D e c i s i o n s  
M a t h e m a t i c a l l y :  A Q u a n t i t a t i v e  A n a l y s i s  o f  t h e  ' R i g h t  t o
C o u n s e l  C a s e s , ' "  A m e r ic a n  P o l i t i c a l  S c i e n c e  R e v ie w . LI 
( M a r . ,  19^ 7 ) ,  P* S i ;  G le n d o n  S c h u b e r t ,  " J u d i c i a l  A t t i t u d e s  
and  V o t i n g  B e h a v i o r ;  The I 9 6 I  Term o f  t h e  U n i t e d  S t a t e s  
Supreme C o u r t  " Law and  C o n t e m p o r a r y  P r o b l e m s . XXVIII 
( W i n t e r ,  I 9 6 3 ) ,  p .  100 ,
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a t e n d e n c y  t o  r e g a r d  i t  a s  t h e  p a r t i c u l a r  r e s p o n s i b i l i t y  
o f  t h e  t e c h n i c i a n .  ADP a p p l i c a t i o n s ,  f ro m  t h e  s i m p l e s t  
t o  t h e  most  c o m p le x ,  r a i s e  p r o b le m s  and  r e q u i r e  d e c i ­
s i o n s  t h a t  a r e  t h e  d i r e c t  r e s p o n s i b i l i t y  o f  m an a g e r s  
t h e m s e l v e s .  ADP may h a v e  a p r o n o u n c e d  e f f e c t  upon  o r g a n i ­
z a t i o n a l  a r r a n g e m e n t s ,  t h e  k i n d  o f  w ork  e m p lo y e e s  p e r f o r m ,  
t h e  c o n d i t i o n s  u n d e r  w h ic h  t h e y  w o rk ,  o r  t h e  t y p e  o f  
s k i l l s  r e q u i r e d .  F u r t h e r m o r e ,  ADP c a n  h a v e  a n  e f f e c t  n o t  
o n l y  upo n  t h e  means  and  c o s t  o f  p r o v i d i n g  s e r v i c e  t o  t h e  
p u b l i c ,  b u t  a l s o  upon  t h e  k in d  o f  s e r v i c e  p r o v i d e d ,  ADP 
a p p l i c a t i o n s  t h a t  a r e  p r i m a r i l y  d e s i g n e d  t o  p r o v i d e  
i n f o r m a t i o n  c a n  h a v e  a s i g n i f i c a n t  e f f e c t  upo n  t h e  way 
a  m an ag e r  makes  d e c i s i o n s  and upon  t h e  c o n t r o l  he e x e r ­
c i s e s  o v e r  h i s  o r g a n i z a t i o n . ^ ^
The F e d e r a l  g o v e r n m e n t ,  i n  o r d e r  t o  a c h i e v e  b e t t e r  
r e s u l t s ,  s h o u ld  d e v o t e  a s  many r e s o u r c e s  t o  t h e  s o l v i n g  o f  
m an’ s p r o b le m s  o f  i n t e r a c t i o n  w i t h  m a c h i n e s  a s  on h a r d w a re  
r e s e a r c h .
^ ^ B u re a u  o f  t h e  B u d g e t ,  op .  c i t . .  p .
CHAPTER V II
AUTOMATION IN STATE AND LOCAL ADMINISTRATION
The n a t i o n a l  g o v e rn m en t  d o e s  n o t  e x i s t  i n  i s o l a t i o n  
f rom  lo w e r  l e v e l s  o f  g o v e r n m e n t .  I n  a f e d e r a l  s y s t e m ,  power  
i s  d i v i d e d  b e t w e e n  a c e n t r a l  g o v e rn m en t  and  s u b d i v i s i o n a l  
g o v e r n m e n t s . ^  W h i le  s p h e r e s  o f  a u t h o r i t y  f o r  t h e  n a t i o n a l  
and s t a t e  g o v e r n m e n t s  e x i s t ,  t h e s e  l e v e l s  s t i l l  i n t e r a c t .
Some c o m p u te r  a p p l i c a t i o n s  c o n c e r n  t h i s  F e d e r a l  a r e a .  L e v e l s  
o f  g o v e r n m e n t ,  l i k e  b r a n c h e s  o f  g o v e r n m e n t ,  c a n n o t  be  d e f i n e d  
a b s o l u t e l y ;  n e v e r t h e l e s s ,  f o r  g e n e r a l  c l a s s i f i c a t i o n  t h e s e  
d i v i s i o n s  c a n  b e  u s e d .
F e d e r a l  A p p l i c a t i o n s
One o b v i o u s  a r e a  o f  i n t e r e s t  t o  b o t h  n a t i o n a l  and  
s t a t e  l e v e l s  i s  t h e  e l e c t i o n  s y s t e m ,  w h ic h  i s  o f t e n  d e f i n e d  
by  s t a t e s  and  i n t e r p r e t e d  b y  t h e  n a t i o n a l  j u d i c i a r y .  On 
March  2 6 , I 9 6 2 , t h e  Supreme C o u r t  r u l e d  t h a t  i t  h ad  t h e  
a u t h o r i t y  t o  h e a r  s t a t e  a p p o r t i o n m e n t  c a s e s  and  t h a t  t h e  
F o u r t h  Amendment r e q u i r e s  a p p o r t i o n m e n t  t o  b e  b a s e d  on
^ J a c k  C, P l a n o  and M i l t o n  G r e e n b e r g ,  The A m er ican  
P o l i t i c a l  D i c t i o n a r y  (New York;  H o l t ,  R i n e h a r t  & W i n s t o n ,  
1 9 b 2 f ,  p. '  3 0 .
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p o p u l a t i o n . ^  T h i s  s q u a r e l y  p u t s  m a t h e m a t i c s  i n t o  t h e  p r o b l e m  
o f  r e a p p o r t i o n m e n t .  Some o f  t h e  c o n s t a n t s  h a v e  n o t  b e e n  
d e f i n e d ;  f o r  e x a m p le ,  d o e s  t h e  p o p u l a t i o n  r e q u i r e m e n t  mean 
d i v i s i o n  a c c o r d i n g  t o  r e s i d e n t s ,  v o t e r s ,  o r  c i t i z e n s ?
S t u a r t  N a g e l ,  a  U n i v e r s i t y  o f  I l l i n o i s  p o l i t i c a l  
s c i e n t i s t ,  u s e s  C e n s u s  B u r e a u  t a p e s  t o  p r o d u c e  a l l  t h e  
v a r i o u s  c o m b i n a t i o n s  o f  p o p u l a t i o n .  An e l e c t r o n i c  g r a p h i c  
r e c o r d e r  i s  c a p a b l e  o f  d r a w i n g  s u c h  a map i n  s e c o n d s ,  w i t h  
l e s s  t h a n  one p e r  c e n t  e r r o r . ^  S e v e r a l  s t a t e s  h a v e  s o u g h t  
t o  u s e  t h i s  t e c h n i q u e ,  a n d  t h e  F o r d  F o u n d a t i o n  h a s  g r a n t e d  
$ 9 1 ^ , 0 0 0  t o  t h e  N a t i o n a l  M u n i c i p a l  League f o r  f u r t h e r  s t u d y .
An a n s w e r  t o  t h e  p r o b l e m  h a s  n o t  b e e n  r e a c h e d  
b e c a u s e  a s  y e t  t h e  p r o b l e m  i s  i l l  d e f i n e d .  T h i s  i n t r o d u c e s  
t h e  p o s s i b i l i t y  o f  u t i l i z a t i o n  o f  c o m p u t e r s  i n  q u a s i -  
r a t i o n a l  s i t u a t i o n s .  L i n d b l o m i s  " s u c c e s s i v e  l i m i t e d  c o m p a r i ­
son"  i s  s u c h  a s i t u a t i o n . ^  Q u i t e  o f t e n  i t  i s  d i f f i c u l t  t o  
g e t  t h e  a n s w e r  b e c a u s e  o f  a n  i l l  d e f i n e d  p r o b l e m .  The 
c o m p u te r  c a n  h e l p  i n  t h i s  s i t u a t i o n  b y  i n d i c a t i n g  a l l  t h e  
p o s s i b l e  a n s w e r s .  The d i f f e r e n c e s  b e t w e e n  t h e s e  a n s w e r s  c a n  
u s u a l l y  b e  d e t e r m i n e d .  C o n s i d e r i n g  t h e s e  f a c t s ,  a  new 
d e f i n i t i o n  can  b e  made.
The Supreme C o u r t  h a s  d e c l a r e d  t h a t  r e a p p o r t i o n m e n t
% a k e r  v .  C a r r . 82 S. C t .  6 9 1 ( 1 9 6 2 ) .
^P u b l i c  A u t o m a t i o n . I ,  No. 5 ( 1 9 6 5 ) ,  P» 1.
^ L in d b lo m ,  op .  c i t „,  p „ 81 .
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i s  n o t  a p o l i t i c a l  q u e s t i o n ,  y e t  i t  h a s  n o t  s u f f i c i e n t l y  
d e f i n e d  t h e  p r o b l e m  t o  a v o i d  some p o l i t i c a l  a n s w e r s .
O t h e r  a s p e c t s  o f  v o t i n g  a r e  r e c e i v i n g  c o m p u te r  
a t t e n t i o n .  V o t i n g  m a c h i n e s  h a v e  b e e n  u s e d  i n  t h e  U n i t e d  
S t a t e s  f o r  most  o f  t h i s  c e n t u r y .  These  d e v i c e s  a r e  u s u a l l y  
e l e c t r i c a l / m e c h a n i c a l  d e v i c e s .  Only r e c e n t l y  have  e l e c ­
t r o n i c  v o t i n g  m a c h i n e s  b e e n  d e v e l o p e d .  One m a j o r  r e a s o n  i s  
t h e  s p e c i f i c  n a t u r e  o f  s t a t e  law w i t h  r e g a r d  t o  b a l l o t i n g .  
Many v o t e s  a r e  s t i l l  c o u n t e d  i n  t h e  m a n n e r  f a m i l i a r  t o  J u l i u s  
C a e s a r  “•“ f o u r  v e r t i c a l  h a s h  m a r k s  and one h o r i z o n t a l .  The 
d e s i g n  o f  a n  e l e c t r o n i c  v o t i n g  s y s t e m  o f  h i g h  f i d e l i t y  and  
s e c u r i t y  i s  a s i m p l e  m a t t e r .  H a v in g  t h e  s y s t e m  a c c e p t e d  
i n t o  law i s  t h e  d i f f i c u l t y .
The c o m p u te r  may be u s e d  i n  t h e  p r e d i c t i o n  o f  e l e c ­
t i o n  r e s u l t s  a s  w e l l  i n  t h e  a n a l y s i s  o f  v o t i n g  d a t a .  The 
B u r e a u  o f  G overnm ent  R e s e a r c h  a t  t h e  U n i v e r s i t y  o f  Oklahoma,  
u n d e r  t h e  l e a d e r s h i p  o f  O l i v e r  B en so n ,  i s  c o n t i n u i n g  t h e  
work  on e l e c t i o n  d a t a  p i o n e e r e d  b y  C o r t e z  A. M. Ew ing .^
As c a n  b e  s e e n ,  t h e  F e d e r a l  r e l a t i o n s h i p  w i t h  t h e  
s t a t e  may u s e  c o m p u t e r  t e c h n i q u e s .  The F e d e r a l  r e l a t i o n s h i p  
w i t h  l o c a l  g o v e r n m e n t ,  p a r t i c u l a r l y  t h e  c i t i e s ,  h a s  n o t  b e e n  
d e f i n e d  d e f i n i t e l y  i n  c o m p u te r  p a r a m e t e r s ;  h o w e v e r ,  t h e  
r e l a t i o n s h i p  o f f e r s  many p o s s i b i l i t i e s  o f  " c r e a t i v e  f e d e r  
a l i s m . "  The c i t i e s  c o u l d  b e  t h e  s o u r c e  d a t a  s u p p l y  f o r  
i n f o r m a t i o n  n e c e s s a r y  f o r  F e d e r a l  p r o g r a m - p l a n n i n g  o f  a
^B e n so n ,  "The Use o f  M a t h e m a t i c s , "  l o c .  c i t . ,  p.  3 6 .
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g e n e r a l  an d  s p e c i f i c  n a t u r e »  F i n a l l y ,  t h e  e n c r o a c h m e n t  o f  
t h e  F e d e r a l  e x e c u t i v e - “ i f  e n c r o a c h m e n t  i t  a c t u a l l y  i s - ^ i s  
n o t  a d i a b o l i c a l  p l o t »  I n s t e a d ,  i t  i s  p l a i n  t o  t h e  s y s te m s  
a n a l y s t  t h a t  t h e  s t a t e  s y s t e m s  a r e  much l e s s  e f f i c i e n t  t h a n  
t h e  F e d e r a l  gov e rn m en t»  The F e d e r a l  t a x a t i o n  m e th o d o lo g y  i s  
h i g h l y  e f f i c i e n t o  I t  c a n n o t  compare  w i t h  t h e  m e th o d o lo g y  o f  
s t a t e  g o v e r n m e n t ,  w h ic h  i s  s i m i l a r  t o  t h a t  u s e d  b y  St»  Matthew. 
The F e d e r a l  e x e c u t i v e  a g e n c i e s  a r e  c o n s t a n t l y  e v o l v i n g  i n t o  
more e f f i c i e n t  forms» The s t a t e s  h av e  i n t e r n a l  ch ange  
m e ch a n i s m s ,  w h ic h  c o u l d  be  d e s c r i b e d  a s  t o o  l i b e r a l  i f  t h e  
number  o f  amendments  w e re  c o u n t e d  » A more c o n s i s t e n t  s y s t e m s  
a rg u m e n t  w ou ld  h o l d  t h a t  t h e  m echan ism  i s  n o t  so  much i n  
e r r o r  a s  t h e  p o o r  t o t a l  s y s t e m  d e s i g n  w h ic h  r e q u i r e s  t h e  
g r e a t  number  o f  c h a n g e s  » The s t a t e s  i n  t h e i r  c o n s t i t u t i o n a l  
f o r m a t  have  e m u l a t e d  t h e  F e d e r a l  g o v e r n m e n t ,  b u t  b y  t h e i r  
n a t u r e  s t a t e s  a r e  d i f f e r e n t  f ro m  t h e  F e d e r a l  e s t a b l i s h m e n t »
As t h e  s t a t e s  p r o v e  t h e i r  i n e f f i c i e n c y ,  i n d i v i d u a l  c i t i z e n s  
and g r o u p s  l o o k  t o  t h e  F e d e r a l  gov e rn m en t  f o r  s o l u t i o n s  t o  
e x i s t i n g  and  e m e r g in g  p r o b l e m s ,  su ch  a s  w e l f a r e ,  e d u c a t i o n ,  
and h ig h w a y  p r o b le m s »
S t a t e  A p u l i e a t  i o n s  
E x e c u t  iv e
The f r a g m e n t a t i o n  o f  power i n  t h e  s t a t e s  h a s  l e d  t o  
t h e  weak p o s i t i o n  o f  t h e  g o v e r n o r ;  t h i s  h a s  s i g n i f i c a n c e  i n  
t h e  p r o b le m  o f  d i s p e r s a l  o f  h a r d w a re  among q u a s i - i n d e p e n d e n t
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o r  t o t a l l y  I n d e p e n d e n t  s t a t e  a g e n c i e s  a s  o p p o s e d  t o  c e n t r a l i ­
z a t i o n  o f  h a rd w a re o  I n  many ways a c e n t r a l i z e d  s y s t e m  h o l d s  
much p r o m i s e  f o r  s t a t e s .  From a h a r d w a r e  p o i n t  o f  v ie w ,  
economy i s  on t h e  s i d e  o f  c e n t r a l i z a t i o n .  From t h e  s o f t w a r e  
a n g l e ,  t h e  u s e  o f  g e n e r a l i z e d  p r o c e d u r e s  c a n  e n h a n c e  t h e  
s p e e d  and  d e g r e e  o f  a u t o m a t i o n  a s  w e l l  a s  t h e  q u a l i t y  o f  
o u t p u t .  F i t e  h a s  i n t r o d u c e d  a  c o u n t e r a r g u m e n t - - t h e  f a c t s -  
o f - l i f e  p o i n t  o f  v i e w .  To impose a u t o m a t i o n  i n  s t a t e  
a f f a i r s  i s  a  p r o b l e m  o f  t r e m e n d o u s  t r a u m a t i c  e f f e c t .  To u s e  
a m e d i c a l  a n a l o g y ,  t h e  s u r g i c a l  r i s k  o f  p r o p o s i n g  a u t o m a t i o n  
on a c e n t r a l i z e d  b a s i s  i s  o f  such  m a g n i t u d e  t h a t  t h e  o p e r a ­
t i o n  c o u l d  be  a s u c c e s s  b u t  t h e  p a t i e n t  m ig h t  s u r v i v e  i n  a 
c o m p l e t e l y  c h a n g e d  f o r m , ^  The m e d i c a l  a n a l o g y  i s  c o n s i s t e n t  
w i t h  what  R e i l l y  c a l l s  "O rg a n i sm  M an ag em en t ,"  a  s y s t e m  f o r  
" d e c i s i o n s - “C a p a b le  i n f o r m a t i o n . " ?  "O rg a n ism  Management" 
f i t s  t h e  F e d e r a l  g o v e rn m e n t  b e c a u s e  p o l i c y - m a k e r s  h av e  l e g a l  
a u t h o r i t y  t o  a c t ;  h o w ev e r ,  s t a t e  o f f i c i a l s  i n  h i g h  e x e c u t i v e  
p o s i t i o n  o f t e n  do n o t  h a v e  t h i s  a u t h o r i t y .
H e a r l e  a n d  Mason s o u g h t  t o  s o l v e  t h i s  p r o b le m  o f  
c e n t r a l i z a t i o n  t h r o u g h  what  t h e y  c a l l  a  " u n i f i e d  i n f o r m a t i o n  
s y s te m ." ®  The d i f f e r e n c e  b e t w e e n  t h i s  s y s t e m  and  t h e  t y p e
^ H a r ry  H. F i t e ,  " A d m i n i s t r a t i v e  E v o l u t i o n  i n  ADP i n  
S t a t e  G o v e r n m e n t , "  P u b l i c  A d m i n i s t r a t i o n  R e v iew , XXI, No. 1 
( W i n t e r ,  1 9 6 1 ) ,  p .  3«
? F r a n k  W. R e i l l y ,  " P o l i c y  D e c i s i o n s  and  EDP S ys tem s  
i n  t h e  F e d e r a l  G o v e r n m e n t , "  P u b l i c Admi n i s t r a t i o n  R e v ie w . 
XXII,  No. 2 ( S e p t e m b e r ,  I 9 6 2 ) , p i ' 1 3 2 . "
® Hear le  and  Mason, o p . c i t . .  p .  ii9.
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o f  c e n t r a l i z a t i o n  r e f e r r e d  t o  b y  F i t e  i s  t h a t  t h e  u n i f i e d  
s y s t e m  c e n t r a l i z e s  i n f o r m a t i o n  i n  a  c e n t r a l  s t o r a g e  b u t  d o e s  
n o t  r e q u i r e  c e n t r a l i z e d  m anag em en t .  I n  o t h e r  w o r d s ,  d a t a  i s  
s t o r e d  l i k e  i n f o r m a t i o n  i n  a  l i b r a r y  and c a n  b e  " c h e c k e d  o u t "  
b y  an  a g e n c y  o r  p e r s o n  a u t h o r i z e d  t o  do s o . The i n p u t / o u t p u t  
f u n c t i o n s  a r e  s t i l l  i n  t h e  h a n d s  o f  t h e  a g e n c y » ^  Such  a  
s y s t e m  w o u ld  h a v e  t h e  i n g r e d i e n t s  f o r  g e n e r a l  o r  s p e c i f i c  
d e c i s i o n - m a k i n g .  T h i s  s y s t e m  i s  a im ed  a t  t h e  1 9 7 0 -7 5  t im e  
p e r i o d .  The d a t a - b a n k  i d e a ,  t h e  m a s t e r  f i l e  o f  i n f o r m a t i o n  
c o n c e p t 5, seems t o  h a v e  more  a p p e a l  f o r  u r b a n  a r e a s  t h a n  f o r  
s t a . t e  governm ents .^-®  The t e c h n i q u e  d o e s  show how a n  EDP 
s y s t e m  c a n  b e  f u n c t i o n a l l y  d i v i d e d  t o  a c h i e v e  e f f i c i e n c y ,  
e v e n  i n  a  d e c e n t r a l i z e d  management  e n v i r o n m e n t .
The c e n t r a l i z a t i o n  v e r s u s  d e c e n t r a l i z a t i o n  o f  t h e  
h a r d w a r e  e n v i r o n m e n t  h a s  n o t  b e e n  s e t t l e d .  C e n t r a l i z a t i o n  
b e c a u s e  o f  economy seems t o  be  g a i n i n g  g r o u n d  i n  O regon ,
U ta h ,  I l l i n o i s ,  W es t  V i r g i n i a ,  and L o u i s i a n a .
C a l i f o r n i a  i s  c o n s i d e r i n g  i n t e g r a t i n g  a l l  t h e  c i t y ,  
c o u n t y ,  and s t a t e  h a r d w a r e  i n t o  one s y s t e m  d e s i g n e d  b y  t h e  
Lockheed  C o r p o r a t i o n .  A u n i f i e d  h a r d w a r e  s y s t e m  w o u ld  be  
u s e d  t o  m a t c h  t h e  u n i f i e d  s o f t w a r e  d a t a b a n k  c o n c e p t .  Such a
^Edward F .  R. H e a r l e ,  "A D a t a  p r o c e s s i n g  S y s te m  f o r  
S t a t e  an d  L o c a l  G o v e r n m e n t s , "  P u b l i c Ad m i n i s t r a t i v e  R e v i e w , 
XXII,  No. 3 ( S e p t e m b e r ,  1 9 6 2 ) ,  p .  l ^ l T
^®John K. P a r k e r ,  " O p e r a t i n g  a  C i t y  D a t a b a n k , "  P u b l i c 
Aut  omat i o n  " Out p u t , "  I ,  No. 1 ( J u n e ,  1965)»
H " S t a t e  ADP C e n t r a l i z a t i o n , "  p u b l i c  A u t o m a t i o n , I ,  
No. 7 (D ecem ber ,  1 9 6 5 ) ,  p .  2 .
107
s y s t e m  c o u l d  mean a s a v i n g  o f  fit-GG m i l l i o n  a y e a r  i n  f i f t e e n  
12y e a r s .
The a n s w e r  p r o b a b l y  l i e s  i n  a  com prom ise  o f  t h e  two 
p o s i t i o n s  a s  t e c h n o l o g y  i n c r e a s e s  t h e  c a p a c i t y ,  l o w e r s  t h e  
c o s t ,  and  a s s u m e s  more  f u n c t i o n a l  m o d u l a r i t y .  The I n p u t /  
o u t p u t  f u n c t i o n s  w i l l  be  d e c e n t r a l i z e d  w h i l e  t h e  h a n d l i n g  o f  
d a t a  ( p r o c e s s i n g  and s t o r i n g )  w i l l  be  c e n t r a l i z e d » ^ ^
One p o i n t  o f  a g r e e m e n t  I s  i n  t h e  i m p o r t a n c e  o f  
e x e c u t i v e  s u p p o r t ,  a p o i n t  e m p h a s iz e d  e a r l i e r  i n  F e d e r a l  
e x p e r i e n c e »  The g o v e r n o r  an d  t o p  s t a t e  e x e c u t i v e s  must  be 
c o n c e r n e d  w i t h  EDP i f  i t  i s  t o  be  e f f e c t i v e .
Kennedy s p e c i f i e s  t h e  i m p o r t a n c e  o f  t h e  g o v e r n o r  i n  
t h i s  e f f o r t ;
I n  I l l i n o i s  we h a v e  l e a r n e d  t h a t  t h e  f i r s t  s t e p  i n  
e s t a b l i s h i n g  a  management  i n f o r m a t i o n  s y s t e m  i s  t o  g a i n  
t h e  s u p p o r t  o f  t h e  g o v e r n o r .  He m ust  g r a s p  f u l l y  t h e  
b e n e f i t s  o f  a  p l a n n e d  and  managed i n f o r m a t i o n  s y s t e m ,  
r e c o g n i z e  t h a t  t r a d i t i o n a l  l i n e s  o f  a u t h o r i t y  m us t  be  
c r o s s e d  t o  make t h e  s y s t e m  work  p r o p e r l y  a n d  e f f i c i e n t l y ,  
and  s u p p o r t  t h e  c o n c e p t  o f  c o n t r o l  a t  t h e  v e r y  t o p  o f  
t h e  e x e c u t i v e  s y s t e m .
F i e l d s  e c h o e s  t h e s e  w ords  a s  t h e y  a p p l y  t o  t h e  
e x p e r i e n c e  o f  P e n n s y l v a n i a  e x e c u t i v e s ;
I n  r e t r o s p e c t ,  i t  seems t h a t  h a d  g r e a t e r  e m p h a s i s  
b e e n  p l a c e d  on o r i e n t a t i o n  o f  c a b i n e t  s e c r e t a r i e s ,
l ^ i b i d .
l^ E d w a rd  F .  R, H e a r l e ,  " A l t e r n a t e  A p p r o a c h e s  t o  D a ta  
S ys tem  D e s i g n  f o r  S t a t e  and  L o c a l  S y s t e m s , "  p r o c e e d i n g s  o f  
t h e  C o n f e r e n c e  on EDP S y s te m s  f o r  S t a t e  and  L o c a l  Government  
(New York;  S y s te m  D e v e lo p m e n t  C o r p . ,  19614-),  p̂ i 112 .
^ ^ J o h n  A. Kennedy,  "A L e g i s l a t o r  Views ADP i n  S t a t e  
G o ^ ^ r n m e n t , "  P u b l i c  A u t o m a t i o n  " G u t p u t , "  I ,  No. S ( O c t o b e r ,
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d e p u t y  s e c r e t a r i e s ,  an d  b u r e a u  d i r e c t o r S “ - t h e  t o p -  
r a n k i n g  e c h e l o n s  o f  s t a t e  a d m i n i s t r â t i o n - ^ t h e  e n t i r e  
p r o g ra m  w o u ld  hav e  h a d  s m o o th e r  s a i l i n g .  ^
EDP c o u l d  h av e  a  m arked  e f f e c t  n o t  o n l y  on t h e
e f f i c i e n c y  o f  s t a t e  a d m i n i s t r a t i o n  b u t  a l s o  upon  t h e  e f f e c ­
t i v e n e s s  o f  t h e  h i g h e r  e c h e l o n  o f  s t a t e  o f f i c i a l s .  T h i s  can  
be  done t h r o u g h  t h e  p r e s e n t  s t r u c t u r e  i n  i n t e r - a g e n c y  o r  
i n t r a - a g e n c y  a p p l i c a t i o n .
W h i le  a l m o s t  a l l  s t a t e  a g e n c i e s  h a v e  some f e a s i b l e  
c o m p u te r  a p p l i c a t i o n ,  t h e  s t a t e s ?  r e s p o n s i b i l i t i e s  i n  e d u c a ­
t i o n  a r e  b e c o m in g  i n c r e a s i n g l y  a u t o m a t e d .  Many p r o f e s s i o n a l  
g r o u p s  h a v e  e v o l v e d  t o  m ee t  t h i s  n e e d ,  i n c l u d i n g  t h e  A s s o ­
c i a t i o n  f o r  E d u c a t i o n a l  D a ta  S y s t e m s ,  E d u c a t i o n a l  S y s tem s  
C o r p o r a t i o n ,  and  t h e  C o m m it tee  on E d u c a t i o n a l  D a t a  S y s tem s  
o f  t h e  C o u n c i l  o f  C h i e f  S t a t e  S c h o o l  O f f i c e r s .
The s t a t e  o f  F l o r i d a  i s  a good exam ple  o f  s t a t e
e d u c a t i o n a l  p r o g r a m s .  T y p i c a l  o u t p u t  i n c l u d e s ;
1 .  A s t a n d a r d s  c h e c k  t h a t  i n c l u d e s  1 , 8 0 0  c r i t e r i a
f o r  e v e r y  s c h o o l  i n  t h e  s t a t e .
2 .  I n s t r u c t i o n a l  p ro g ra m  d e f i c i e n c i e s .
3. I n s t r u c t i o n a l  p r o g r a m  i n c o n s i s t e n c i e s  b e tw e e n
c o m p u t e r  a n a l y s e s  and  p r i n c i p a l s  ? e v a l u a t i o n .
o A l i s t  o f  p r o f e s s i o n a l l y  u n q u a l i f i e d  t e a c h e r s .
5 .  A l i s t  o f  t e a c h e r s  by  c o u r s e .
1 q
■ '^Bar ton  A. F i e l d s ,  " I n t r o d u c i n g  C o n t i n u o u s  Change 
i n  P e n n s y l v a n i a , "  P u b l i c  A d m i n i s t r â t  i v e  R e v ie w . XXII,  No. 3  
( S e p te m b e r ,  I 9 6 2 ) ,  p .  13^1
109
6 . A l i s t  o f  c l a s s  s i z e  and  c o u r s e s
L e g i s l a t  iv e
S t a t e  l e g i s l a t u r e s  have  become I n v o l v e d  i n  EDP 
e f f o r t s .  T h e i r  i n t e r e s t s  a r e  q u i t e  o f t e n  f i n a n c i a l .  The 
Ohio l e g i s l a t u r e  t h r o u g h  i t s  f i n a n c e  c o m m i t t e e  u s e s  a  
c o m p u te r  t o  r e p r o d u c e  a  new b u d g e t  i n c o r p o r a t i n g  e a c h  ch a n g e  
made e a c h  day by  c o m m i t t e e  a c t i o n .  T h i s  r e v i s e d  b u d g e t  i s  
i n  t h e  h a n d s  o f  t h e  c o m m i t t e e  members e a c h  d a y .  The o u t p u t  
p r o d u c t i o n  o f  2 ,^ 0 0  l i n e s  t a k e s  l e s s  t h a n  ^ m i n u t e s '  c o m p u te r
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t i m e . '
The r e c o m m e n d a t io n  o f  t h e  D a ta  P r o c e s s i n g  S tu d y  
Com m it tee  o f  t h e  s t a t e  o f  T exas  was t h a t  a  p r o p o s e d  s y s t e m s  
s e r v i c e  o r g a n i z a t i o n  c o u l d  be  u n d e r  t h e  e x e c u t i v e  o r  l e g i s l a ­
t i v e  b r a n c h . I f  t h e  l e g i s l a t u r e  d i d  g a i n  c o n t r o l  o f  t h e  
s y s t e m s  d e v e l o p m e n t ,  t h e  r e s u l t  c o u l d  be  a  f u r t h e r  w e a k e n in g  
o f  t h e  a d m i n i s t r a t i v e  r e s p o n s i b i l i t y  o f  t h e  g o v e r n o r .  T h i s  
w ou ld  p u t  t h e  EDP e f f o r t s  u n d e r  t h e  T e x as  s t a t e  a u d i t o r ,  a 
l e g i s l a t i v e  e m p lo y e e ,  i n  much t h e  same m anner  a s  i f  t h e  
c o m p t r o l l e r  g e n e r a l  c o n t r o l l e d  a l l  F e d e r a l  EDP e f f o r t s .
W i l l i a m  G . W alsh ,  D i r e c t o r ,  B u re a u  o f  E l e c t r o n i c
^ ^ R o b e r t  G a t e s ,  " E d u c a t i o n a l  S y s t e m s , "  P r o c e e d i n g s  
o f  t h e  C o n f e r e n c e  on EDP S y s te m s  f o r  S t a t e  and L o c a l  G o v e r n ­
ment (New York;  S y s te m  D eve lopm en t  C o r p . ,  19blp), p . 8 8 .
^'^P u b l i c  A u t o m a t i o n . I ,  No. 1 ( J u n e ,  I 96S ) ,  p .  1.
l ^ o r u s  M. Mooney, "A u to m a t ic  D a ta  P r o c e s s i n g  i n  t h e  
S t a t e  Government  o f  T e x a s , " P r o c e e d i n g s  o f  t h e  C o n f e r e n c e on 
EDP S y s tem s  f o r  S t a t e  an d  L o c a l  Government  (New York;
S ys tem  D eve lopm en t  C o r p o r a t i o n ,  I 96 I4.) ,  p .  153*
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D a ta  P r o c e s s i n g ,  D e p a r tm e n t  o f  T a x a t i o n  and F i n a n c e ,  s t a t e  
o f  New Y ork ,  i s  o f  t h e  o p i n i o n  t h a t  f i s c a l  a c c o u n t i n g  i s  t h e  
s i n e  qua  n o n  o f  EDP i n  s t a t e  g o v e r n m e n t s .  W i t h o u t  EDP s t a t e  
t a x a t i o n  a g e n c i e s  c a n n o t ,  a t  t h i s  t i m e  o r  i n  t h e  f u t u r e ,  
cope  w i t h  t h e  m ass  o f  p a p e r  i n  t a x  a d m i n i s t r a t i o n .  F o r  
a c c u r a c y  and r e l i a b i l i t y  o f  r e s u l t s  t h e  c o m p u te r  i s  a  must  
i n  s t a t e  t a x  a d m i n i s t r a t i o n .  I n  a d d i t i o n ,  t h e  n e e d  f o r  t a x  
i n f o r m a t i o n  b y  many o t h e r  s t a t e  a g e n c i e s  a n d  p o s s i b l y  b y  t h e  
I n t e r n a l  Revenue  S e r v i c e  w i l l  i n c r e a s e  t h i s  b u r d e n . A s  
l e g i s l a t u r e s  f a c e  more and  more f i s c a l  p r o b l e m s ,  t h e  u s e  o f  
s t a t e  t a x a t i o n  r e c o r d s  w i l l  become t h e  b a s i s  o f  p r o g r a m -  
p l a n n i n g  b y  l e g i s l a t u r e s .
From t h i s  d i s c u s s i o n  i t  i s  a p p a r e n t  t h a t  s t a t e  
l e g i s l a t u r e s  w i l l  be  c o n f r o n t e d  by  c o m p u t e r s  i n  t h e i r  f i s c a l  
management o f  s t a t e s .  A c o m p r e h e n s i v e  s t u d y  o f  t h i s  r e l a ­
t i o n s h i p  i s  s o r e l y  n e e d e d ,
J u d i c  i a l
T h e re  a r e  a t  p r e s e n t  no s t a t e - w i d e  l e g a l  s y s t e m s  o f  
a d m i n i s t r a t i o n .  The s t a t e  o f  H a w a i i  h a s  used, a  c a r d  s y s t e m  
s i n c e  I 9 6 I  t o  r e c o r d  f i l i n g  and  d i s p o s i t i o n  o f  e v e r y  c a s e  
f o r  s t a t i s t i c a l  p u r p o s e s . ^0 L ik e  t h e  F e d e r a l  j u d i c i a r y ,  t h e  
s t a t e  s y s t e m s  a r e  m o s t l y  m a n u a l .  I f  J am es  M ad ison  w ere
^ ^ I b i d . . p .  3 1 .
^ O g i d r i d g e  Adams, "EDP Aid  t o  t h e  C o u r t s , "  P r o c e e d ­
i n g s  o f  t h e  C o n f e r e n c e  on EDP S y s te m s  f o r  S t a t e  and L o c a l  
G o v e rn m en t . p .  18.
I l l
s u d d e n ly  t h r u s t  b a c k  i n t o  t w e n t i e t h - c e n t u r y  s t a t e  g o v e r n ­
m e n t ,  he  would p r o b a b l y  f e e l  more a t  home i n  t h e  s t a t e  
j u d i c i a r y  b e c a u s e  o f  t h e i r  l a c k  o f  i n n o v a t i o n  s i n c e  h i s  day  
and  t i m e „
S t a t e  j u d i c i a l  e x p e r t s  a r e  b ec o m in g  aw are  o f  t h e  
f a c t  t h a t  s t a t e  a g e n c i e s  w i t h  EDP h a v e  a n  a d v a n t a g e  o v e r  t h e  
common l i t i g a n t  o r  a g e n c y  w i t h o u t  EDP.^^ The e p i s t e m o l o g y  
o f  o u r  l e g a l  s y s t e m  i s  b a s e d  on t h e  a d v e r s a r y  p r o c e s s  o f  
t r i a l .  I f  a b a l a n c e  o f  r e s o u r c e s  o f  l i t i g a n t s  i s  r e q u i r e d ,  
t h e n  t h e  d e f e n s e  a t t o r n e y s  w i l l  i n  t h e  f u t u r e  be  a s  i n t e r e s t e d  
i n  s y s t e m s  a s  a.re t h e  s t a t e - e m p l o y e d  a t t o r n e y s .
EDP w i l l  h a v e  i t s  e f f e c t  on t h e  p r a c t i c e  o f  law in  
t h e  s t a t e s ,  b u t  i t s  r e a l  c o n t r i b u t i o n  w i l l  b e  i n  a d m i n i s ­
t r a t i o n  o f  l e g a l  s y s t e m s  a s  w e l l  a s  i n  law  e n f o r c e m e n t .
The a p p l i c a t i o n  o f  c o m p u t e r s  t o  s t a t e  p r o b l e m s  i s  a 
f o r e g o n e  c o n c l u s i o n .  The q u e s t i o n  i s  w h e t h e r  t h e  p r e s e n t  
s t a t e  o r g a n i z a t i o n  w i l l  a l l o w  a u t o m a t i o n .  I f  i t  d o e s  n o t ,  
t h e n  more a n d  more  p r o b l e m s  w i l l  be  d e f i n e d  an d  s o l v e d  on a 
n a t i o n a l  b a s i s .  I f  s t a t e s  do a u t o m a t e  a d m i n i s t r a t i v e l y ,  
t h e r e  i s  no d o u b t  t h a t  c h an g e  w i l l  o c c u r ,  a n d ,  h o p e f u l l y ,  
s t a t e s  w i l l  be  a b l e  t o  t a k e  a  more e f f e c t i v e  r o l e  i n  t h e  
a f f a i r s  o f  t h i s  c o u n t r y .
Ẑ Ibid.. p. 21 „
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L o c a l  A p p l i c a t i o n s
E x e c u t i v e  and L e g i s l a t i v e
One k e y  t o  t h e  a u t o m a t i o n  o f  s t a t e  a g e n c i e s  i s  t h e  
d e g r e e  o f  u r b a n i z a t i o n .  T h i s  i s  s e e n  i n  t h e  amount o f  a u t o - 
mat  i o n  i n  New York  and  C a l i f o r n i a . ,  The s t a n d a r d  m e t r o p o l i t a n  
a r e a s  a r e  l o c a t e d  t h r o u g h o u t  t h e  c o u n t r y ;  how ever ,  t h e r e  i s  
a c o n c e n t r a t i o n  o f  t h e s e  a r e a s  on t h e  E a s t  and  West C o a s t s .
I n  b e t w e e n  t h e r e  a r e  i s l a n d s  o f  u r b a n i s m  i n  a  r u r a l  sea .
T h e se  r u r a l  a r e a s  a r e  c h a r a c t e r i z e d  by  t h e  l a c k  o f  s e r v i c e s  
o f  p r o f e s s i o n a l  p u b l i c  a d m i n i s t r a t o r s ;  c o n s e q u e n t l y ,  t h e r e  
i s  a n  u n p r o f e s s i o n a l ,  d i l e t t a n t e  a p p r o a c h  t o  t h e  d e f i n i n g  
and s o l v i n g  o f  p r o b l e m s .  C o u n t i e s ,  a s  t h e y  i n t e r a c t  w i t h  
t h e  s t a t s ,  h a v e  s y s t e m s  and  p r o c e d u r e s  t h a t  a r e  c a r e f u l l y
PP
d e f i n e d  by t h e  s t a t e .  U r b a n i z a t i o n  h a s  i n c r e a s e d  t h e  
number  o f  f u n c t i o n s  o f  many c o u n t i e s  t h r o u g h  s p e c i a l  l e g i s l a ­
t i o n . ^ ^  The a u t o m a t i o n  o f  u r b a n  c o u n t i e s  h a s  p r o c e e d e d  i n  
t h e  s t a n d a r d  m e t r o p o l i t a n  a r e a s .  I n  f a c t ,  t h e  g ro w th  o f  a 
m e t r o p o l i t a n  a r e a  may be  due t o  i t s  a b i l i t y  t o  d e f i n e  and  
s o l v e  p r o b l e m s .
The c i t i e s  t h e m s e l v e s  h av e  b e e n  s u c c e s s f u l  I n  u t i l i z a ^  
t i o n  o f  t h e  c o m p u t e r .  The e f f e c t  o f  im p ro v ed  i n f o r m a t i o n  
c a n  be s e e n  i n  t h e  c h a n g i n g  r o l e  o f  t h e  c i t y  m anager  i n  t h e
Z ^ H e a r le  and  Mason, op . c i t . .  p .  1? .
I b id .2 3 t
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m a n a g e r / c o u n c i l  t y p e  o f  c i t y  g o v e r n m e n t o T h i s  ch an g e  i s  
o f t e n  a p p a r e n t  i n  t h e  i n v o l v e m e n t  o f  c i t y  m a n a g e r s  i n  a r e a s  
o f  p o l i c y . T h i s  i s  due t o  t h e  im proved  q u a l i t y  and  q u a n t i t y  
o f  f a c t s .  P a c t s  and  v a l u e  c o u l d  be  d e b a t e d  i n  f o r m e r  t i m e s ;  
t o d a y  t h e  im p ro v ed  i n f o r m a t i o n  i s  h a r d  t o  d i s p u t e ,  and  
v a l u e s  have  b e e n  r a t i o n a l l y  d e f i n e d .  T h i s  d o e s  n o t  mean 
t h a t  t h e r e  i s  l e s s  d e m o c r a c y ;  i t  means b e t t e r  d e m o c ra c y .  
E l e c t e d  r e p r e s e n t a t i v e s  c a n  make b e t t e r  d e c i s i o n s  b e c a u s e  
c o n s e q u e n c e s  c a n  be  b e t t e r  j u d g e d  by  u s i n g  h i g h - f i d e l i t y  
d a t a . ^ D  I t  i s  a t  t h e  p o i n t  o f  d e c i s i o n  t h a t  t h e  p u b l i c  
a d m i n i s t r a t o r  s e e s  t h e  i n t e r a c t i o n  o f  h i s  a d m i n i s t r a t i v e ,  
p o l i t i c a l ,  and b e h a v i o r a l  r e s p o n s e s .  The c i t y  m a n a g e r ' s  
c o n t r i b u t i o n  i s  h i s  e x p e r t i s e  and  e x c e l l e n t  d a t a .  I t  i s  e a s y  
t o  s ee  t h a t  t h e  u r b a n / c i t y  g o v e rn m en t  i s  e v o l v i n g  i n t o  a  
more  e f f i c i e n t  f o rm ,  a  r a t i o n a l  a d m i n i s t r a t i o n  s u b j e c t  t o  
t h e  d e m o c r a t i c  w i l l  o f  t h e  p e o p l e  e x p r e s s e d  t h r o u g h  t h e i r  
r e p r e s e n t a t i v e s .
C i t y  a u t o m a t i o n  h a s  b e g u n  u s u a l l y  i n  a d  hoc a p p l i c a ­
t i o n s  c e n t e r e d  a r o u n d  f i s c a l  m a t t e r s .  B u d g e t - m a k in g  and 
t a x a t i o n  d a t a  a r e  e v e r  I n c r e a s i n g  i n  q u a n t i t y .  The c i t y  o f  
P o r t  W or th ,  T e x a s ,  f o r  e x a m p le ,  h ad  a  ipOO p e r  c e n t  i n c r e a s e
^^Duane L o c k a r d ,  "The C i t y  M anager ,  A d m i n i s t r a t i v e  
T h e o ry  and P o l i t i c a l  P o w e r , " P o l i t i c a l  S c i e n c e  Q u a r t e r l y .  
LXXVII, No. 2 ( J u n e ,  19&2), p .  22^..
o A. H a r r e l l  and  D, G. W e i f o r d ,  "The C i t y  Manager  
and t h e  P o l i c y  P r o c e s s , "  P u b l i c  A d m i n i s t r a t i o n  R e v ie w . XIX 
( W i n t e r ,  1 9 ^ 9 ) ,  p .  103 .
2 & I b i d . .  p p .  1 0 4 - 1 0 6 .
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i n  b u d g e t  t r a n s a c t i o n s  f ro m  19^9 t o  1 9 6 2 . ^ 7
C o m p u t e r i z e d  b u d g e t - m a k i n g  i s  u s u a l l y  a  b y - p r o d u c t  o f  
a p p l i c a t i o n s  p e r t a i n i n g  t o  u t i l i t y  b i l l i n g ,  t a x  c o l l e c t i o n ,  
and p a y r o l l s .  O t h e r  f e a s i b l e  a p p l i c a t i o n s  a r e  v e h i c l e  
a c c o u n t i n g  and  c o n t r o l ;  t r a f f i c ,  s t r e e t ,  and  u t i l i t y  e n g i n e e r ­
i n g ;  and s t a t i s t i c a l  d a t a  on a l l  d e p a r t m e n t s . ^8 A u to m a ted  
a d m i n i s t r a t i v e  s y s t e m s  a r e  n o t  found  i n  c o m p l e t e d  fo rm  i n  
A m e r i c a n  c i t i e s .  The m o s t  common i n n o v a t i o n  a t  t h i s  t i m e  i s  
t h e  d a t a - b a n k  c o n c e p t .  T h i s  i d e a  i s  t h e  b a s i s  o f  H e a r l e  and  
M a s o n ' s  u n i f i e d  s y s t e m . W h i l e  t h e  a u t h o r s  c h a r a c t e r i z e  
t h e i r  s y s t e m  a s  a  c e n t r a l i z e d  s t o r a g e  f o r  b o t h  u r b a n  and  
s t a t e  g o v e r n m e n t s ,  t h e  s y s t e m  i n  d e f i n i t i o n  an d  p r a c t i c e  
seems t o  be  more  a p p l i c a b l e  t o  c i t i e s .
A d a t a  b a n k  i s  d e s i g n e d  t o  p r o v i d e  management  i n f o r ­
m a t i o n  i n  a c e n t r a l i z e d  l o c a t i o n  h a v i n g  a  v a r i e t y  o f  d a t a  
w h ic h  i s  u s u a l l y  p a r t  o f  a  p r o d u c t i o n  s y s t e m . ^0 The r e c o v e r y  
o f  t h i s  d a t a  i s  e x p e d i t e d  by  s im p l e  p r o c e s s i n g  p r o c e d u r e s  
w h ic h  up t o  now h a v e  b e e n  t a b u l a t i o n s  o f  c e r t a i n  i t e m s  h a v i n g  
common c h a r a c t e r i s t i c s .  The r e t r i e v a l  o f  t h i s  i n f o r m a t i o n  
i s  b a s e d  on t h e  p r o f i l e  o r  p a r a m e t e r s  o f  t h a t  w h i c h  i s  
d e s i r a b l e .  I n  a d d i t i o n  t o  t h e  r e t r i e v a l  p r o g r a m s ,  t h e  s y s t e m
^^Ted R. M o r r i s ,  " P o r t  W o r t h ' s  A u to m a ted  B u d g e t , "  
P u b l i c  A u t o m a t i o n  " O u t p u t , "  I ,  No, 7 (D ecem ber ,  1 9 6 5 ) .
28 l b i d .
^ ^ H e a r l e  and  Mason, op .  c i t .
^ ^ P a r k e r ,  op .  c i t .
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h a s  f i l e  c r e a t i o n  and m a i n t e n a n c e  r o u t i n e s  f o r  c h a n g i n g  and  
u p d a t i n g  i n f o r m a t i o n .  '
T h i s  t e c h n i q u e  was t h e  b a s i s  o f  t h e  M e t r o p o l i t a n  
D a ta  C e n t e r  f i n a n c e d  a s  a D e m o n s t r a t i o n  G r a n t  P ro g ra m  o f  t h e  
U rb an  R enew al  A d m i n i s t r a t i o n ,  H o u s in g  and  Home F i n a n c e  
A gency .  The p a r t i c i p a n t s  i n  t h e  p r o g ra m  w ere  The P l a n n i n g
O f f i c e  o f  t h e  C i t y  a n d  C o u n ty  o f  D e n v e r ,  C o l o r a d o ;  The 
P l a n n i n g  D e p a r tm e n t  o f  t h e  C i t y  o f  F o r t  W or th ,  T e x a s ;  The 
M e t r o p o l i t a n  A re a  p l a n n i n g  C om m iss ion  o f  P u l a s k i  C o u n ty ,
L i t t l e  Rock ,  A r k a n s a s ;  and The T u l s a  M e t r o p o l i t a n  A r e a  P l a n n i n g  
C o m m iss io n ,  T u l s a ,  Ok l a h o ma . The j u s t i f i c a t i o n  o f  t h e  
p r o j e c t  was t o  a c h i e v e  economy b y  a v o i d i n g  d u p l i c a t i o n  and  
t o  f a c i l i t a t e  im p ro v e m e n t s  o f  m e th o d s  an d  t e c h n i q u e s .  The 
s p e c i f i c  g o a l s  w ere  l i s t e d  a s  f o l l o w s ;
1.  A m a g n e t i c  t a p e  f i l e  o f  p r o p e r t y  p a r c e l  r e c o r d s  
c o n t a i n i n g  d a t a  d e s i r e d  b y  e a c h  a g e n c y ,  i n c l u d i n g  
s t o r a g e  c a p a c i t y  o f  a l l  "common" d a t a  d e s i r e d  by two 
o r  more  a g e n c i e s .
2 .  A c o m p u te r  p r o g r a m  f o r  t h e  IBM l i |0 1  f o r  c r e a t i n g  a n d  
u p d a t i n g  t h e  b a s i c  p a r c e l  f i l e .
3 .  A g e n e r a l i z e d  c o m p u te r  r e t r i e v a l  p r o g r a m  f o r  t h e  
IBM 1)4.01 c o m p u t e r  t o  e x t r a c t  and  p r e s e n t  d a t a  i n  
a n y  s p e c i f i e d  fo rm  a n d / o r  c o m b i n a t i o n .
I4 . An a c t u a l  d e m o n s t r a t i o n  i n  e a c h  a g e n c y  ( e x c e p t  
W i c h i t a )  o f  t h e  f o l l o w i n g  s t e p s ;
( a )  I d e n t i f y  d a t a  n e e d e d  f o r  s p e c i f i e d  a c t i v i t i e s  
and  a s s e m b l e  t h e s e  d a t a  f o r  p a r c e l s  c o m p r i s i n g  
a  s p e c i f i e d  a r e a  o f  t h e  c i t y .
3 1 I b i d .
^ ^ D e m o n s t r a t i o n  P r o j e c t  Number Oklahoma D - I 3 , H o u s in g  
and Home F i n a n c e  A gency ,  u n d e r  p r o v i s i o n s  o f  S e c t i o n  314 o f  
t h e  H o u s in g  A c t ,  19$4..
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(b )  E n t e r  t h e s e  d a t a  i n t o  t h e  p a r c e l  f i l e .
( c )  E s t a b l i s h  a  s y s t e m  f o r  m a i n t a i n i n g  t h e  d a t a
c u r r e n t ,  w i t h  a p p r o p r i a t e  a r r a n g e m e n t s  w i t h  
v a r i o u s  d e p a r t m e n t s .
(d )  T e s t  t h e  s y s t e m s  and p r o c e d u r e s  w h ic h  c a u s e
t h e  d a t a  t o  f lo w  i n t o  t h e  c e n t e r ,  and
( e )  T e s t  t h e  r e t r i e v a l  p r o g ra m  t o  d e t e r m i n e  t h a t  i t  
s a t i s f i e d  p l a n n i n g  d a t a  n e e d s .
S . The d e v e l o p m e n t ,  b y  t h e  W i c h i t a - S e d g w i c k  C o u n ty
M e t r o p o l i t a n  A re a  p l a n n i n g  C om m iss ion ,  o f  a  p r o g r a m  
f o r  t h e  IBM ll fOl c o m p u te r  t o  a s s i s t  i n  a n a l y z i n g
community  r e q u i r e m e n t s .
S p e c i f i c  r e s u l t s  t o  m eet  t h e s e  g o a l s  by t h e  a g e n c i e s  
w ere  d e t a i l e d  a s  f o l l o w s ;
DENVER
lo T a b u l a t e  b y  p a r c e l  num ber ,  p a r c e l  a r e a ,  a s s e m b l y  
num ber ,  c u r r e n t  z o n i n g  and  zone a r e a  f o r  a l l  t e s t  
a r e a s ,
2o L i s t  m u l t i - f a m i l y  r e s i d e n t i a l  p a r c e l s  o f  l a n d  h a v i n g  
a b u i l d i n g  d e n s i t y  f l o o r  a r e a  r a t i o  r a n g e  o f  1 ,1  t o  
1 . 6 ,  and l o t  c o v e r a g e  o f  a t  l e a s t  ^ 0 ^ .  I n d i c a t e  b y  
p a r c e l  number  and  a d d r e s s 5 t h e  y e a r  b u i l t ,  number o f  
d w e l l i n g  u n i t s ,  c u r r e n t  z o n i n g ,  p a r c e l  a r e a ,  g r o s s  
f l o o r  a r e a ,  f i r s t  f l o o r  a r e a ,  and  number  o f  p a r k i n g  
s p a c e s  f o r  e a c h  p a r c e l  s e l e c t e d .
3 . T a b u l a t e  p o p u l a t i o n  and d w e l l i n g  u n i t  f i g u r e s ,  b y  
c e n s u s  b l o c k  f o r  c e n s u s  t r a c t s  27C and  38.
ij.. T a b u l a t e  a l l  p a r c e l s  s o l d  d u r i n g  I 9 6 0 -6 2  b y  d a t e  o f  
s a l e ,  p l a n n i n g  u n i t ,  and c u r r e n t  z o n i n g  c l a s s i f i c a ­
t i o n ,  L i s t  t h e  p a r c e l  number  and a d d r e s s  s a l e  
p r i c e ,  an d  t h e  t o t a l  a s s e s s e d  p r o p e r t y  v a l u e  o f  e a c h  
p a r c e l  s o l d .
5 , T a b u l a t e  o f f - s t r e e t  p a r k i n g  s p a c e s  i n  c o m m e r c i a l  
a r e a s ,  b y  c o m m e r c i a l  zone d i s t r i c t .  L i s t  t h e  
p a r c e l  n um ber ,  p a r c e l  a r e a ,  g r o s s  b u i l d i n g  f l o o r  
a r e a ,  and  t h e  number  o f  em ployee  and  c u s to m e r  
p a r k i n g  s p a c e s .
60 L i s t  v a l u a t i o n  and  s t r u c t u r e  d a t a  f o r  p r o p e r t i e s  
l o c a t e d  on a p r o p o s e d  f r e e w a y  r o u t i n g  b y  p a r c e l  
num ber ,  im p ro v em en t ,  p e r s o n a l  p r o p e r t y  and t o t a l
3 3 l b i d . ,  p ,  16 .
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a s s e s s e d  v a l u e s ,  y e a r  b u i l t ,  b u i l d i n g  l o c a t i o n  c o d e ,  
b u i l d i n g  c o n d i t i o n ,  p r e d o m in a n t  l a n d  u s e ,  and  t h e  
number  o f  d w e l l i n g  u n i t s  f o r  a l l  p a r c e l s  l o c a t e d  
w i t h i n  t h e  p r o p o s e d  r o u t e .
7 .  L i s t  p a r c e l s  on w h ic h  an  a p p l i c a t i o n  f o r  a  ch an g e  
i n  z o n i n g  h a s  b e e n  made,  and  l i s t  f o r  e a c h  p a r c e l ,  
p a r c e l  a d d r e s s ,  l a n d  v a l u e ,  im provem ent  v a l u e ,  t o t a l  
v a l u e ,  p a r c e l  a r e a ,  g r o s s  f l o o r  a r e a ,  y e a r  b u i l t ,  
number o f  d w e l l i n g  u n i t s ,  number  o f  r e s i d e n t s ,  
sp a c e  u s e  c o d e ,  and f l o o r  s p a c e  u t i l i z e d  f o r  e a c h  
u s e  o
R. D e s c r i b e  t h e  a r e a  w i t h i n  a g i v e n  r a d i u s  o f  t h e
p r o p e r t y  u n d e r  c o n s i d e r a t i o n  i n  t h e  z o n in g  a p p l i c a ­
t i o n  i n  number  7 a b o v e .  S o r t  p a r c e l s  b y  zone 
c l a s s i f i c a t i o n  and p a r c e l ,  l i s t i n g  p a r c e l  a d d r e s s ,  
l a n d  v a l u e ,  im provem ent  v a l u e ,  t o t a l  v a l u e ,  zone 
a r e a ,  g r o s s  f l o o r  a r e a ,  y e a r  b u i l t ,  number  o f  
d w e l l i n g  u n i t s ,  number o f  r e s i d e n t s ,  and l a n d  u s e  
c o d e .
FORT WORTH
1. F o r  t h e  Downtown A s s o c i a t i o n ;  t a b u l a t e  t h e  
a d d r e s s e s  o f  v a c a n t  r e t a i l  s t r u c t u r e s  f o r  f i r m s  
b e i n g  rem oved  f rom  t h e  C o n v e n t i o n  C e n t e r  a r e a ,  show­
in g  n e t  f l o o r  s p a c e  a v a i l a b l e .
2 .  F o r  t h e  Chamber o f  Commerce; t a b u l a t e  f o r  a g i v e n  
a r e a ,  d a t a  on s t r u c t u r e  ( c o n d i t i o n ,  a r e a ,  number  o f  
f l o o r s ,  f l o o r  a r e a ,  and v a l u e )  and  f o r  l a n d  ( a r e a  
and v a l u e ) .
3 .  F o r  t h e  R e g i o n a l  T r a n s p o r t a t i o n  S t u d y  ( S t a t e  Highway 
D e p a r t m e n t ) ;  t a b u l a t e  b y  b u i l d i n g ;  n e t  f l o o r  sp ac e  
f o r  e a c h  e s t a b l i s h m e n t ,  s p a c e  u s e ,  e s t a b l i s h m e n t  
name,  em p lo y m en t ;  a l s o ,  t a b u l a t e  b u i l d i n g  c o n d i t i o n  
and a r e a ,  and  p a r k i n g  s t a l l s .
F o r  t h e  P o l i c e  D e p a r tm e n t  ( S e l e c t i v e  E n f o r c e m e n t ) ;  
l i s t  e s t a b l i s h m e n t  l o c a t i o n ,  and f l o o r  a r e a  o f  a l l  
t a v e r n s  i n  t h e  C e n t r a l  B u s i n e s s  D i s t r i c t .
LITTLE ROCK
1. L i s t  a l l  s c h o o l  p a r c e l s  i n  C e n s u s  T r a c t  33, i n c l u d i n g
a r e a  o f  e a c h  p a r c e l  and  y e a r  t h e  b u i l d i n g  was 
c o n s t r u c t e d .
2o T a b u l a t e  t h e  t o t a l  number  o f  d w e l l i n g  u n i t s  and t h e
number  o f  b u i l d i n g  p e r m i t s  i s s u e d  s i n c e  I 963  i n  
C e n su s  T r a c t  33.
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3« L i s t  a l l  m u l t i - f a m i l y  p a r c e l s  i n  C en s u s  T r a c t  3 3 «
I4.0 L i s t  a l l  p a r c e l s  t h a t  a r e  z o n e d  f o r  c o m m e r c i a l  u s e  
and a l l  p a r c e l s  b e i n g  u s e d  c o m m e r c i a l l y .  T a b u l a t e  
t h e  a r e a  i n  s q u a r e  f e e t  and t h e  t o t a l  a p p r a i s e d  
v a l u e  o f  e a c h  p a r c e l .
5 . L i s t  a l l  r e t a i l  and p e r s o n a l  s e r v i c e  p a r c e l s  i n  
C e n s u s  T r a c t  33»
6 . L i s t  a l l  s i n g l e  f a m i l y  d w e l l i n g s  b u i l t  i n  1957 o r  
l a t e r ,  h a v i n g  a t o t a l  a p p r a i s e d  v a l u e  o f  $ 2 0 ,0 0 0  o r  
more  i n  C e n s u s  T r a c t  33 .
7.  L i s t  a l l  p a r c e l s  l o c a t e d  on P i k e  Avenue b e t w e e n  
l4-th S t r e e t  and 2 7 t h  S t r e e t ,  g i v i n g  t h e  a p p r a i s e d  
v a l u e  o f  e a c h  p a r c e l .
TULSA
1.  L i s t  t h e  number  o f  f a m i l i e s  l i v i n g  i n  s t a n d a r d  s t r u c ­
t u r e s  w i t h i n  t h e  t e s t  a r e a .
2 .  T a b u l a t e  t h e  z o n i n g  a r e a  b y  z o n i n g  c l a s s i f i c a t i o n
and l a n d  u s e  w i t h i n  t h e  t e s t  a r e a .
3 .  L i s t  t h e  number  o f  s t r u c t u r e s  s e l e c t e d  f o r  r e h a b i l i ­
t a t i o n  w i t h i n  e a c h  u r b a n  r e n e w a l  t e s t  p r o j e c t  a r e a .
I4.. T a b u l a t e  t h e  p r o p o s e d  c r o s s t o w n  e x p r e s s w a y  l a n d  a r e a  
and t o t a l  a s s e s s e d  v a l u e .
5 . L i s t  t h e  number  o f  i n d u s t r i a l  f i r m s  w i t h  f i v e  
e m p lo y e e s  o r  m ore .
60 L i s t  t h e  number  o f  d w e l l i n g  u n i t s  b y  b u i l d i n g
c o n d i t i o n  w i t h i n  Community R en ew a l  P r o j e c t  a r e a s  12, 
1 3 , and  1 5 .
7 .  T a b u l a t e  t h e  amount  o f  f l o o r  s p a c e  u t i l i z e d ,  number
o f  e m p l o y e e s  and  number  o f  o f f - s t r e e t  p a r k i n g  s p a c e s  
f o r  a l l  s h o p p in g  c e n t e r s  and  d i s t r i c t s .
8 . T a b u l a t e  t h e  number  o f  d w e l l i n g  u n i t s  t o  be  d i s p l a c e d  
b y  maximum r e n e w a l  a c t i o n .
9 .  F o r  t h e  T u l s a  C o u n ty  A s s e s s o r :  l i s t  a n y  p a r c e l  and
s t r e e t  a d d r e s s ,  t h e  names o f  I n d i v i d u a l  p r o p e r t y  
o w n e r s ,  t h e  l a n d  v a l u e ,  im p ro v e m e n ts  v a l u e ,  and t a x  
exempt s t a t u s .
10 .  F o r  t h e  T u l s a  P o l i c e  D e p a r t m e n t ;  l i s t  t h e  number  o f  
c r i m e s  c o m m i t t e d  w i t h i n  t h e  MDC t e s t  a r e a  d u r i n g  t h e
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m onth  o f  A u g u s t ,  b y  t y p e  o f  c r i m e ,  a d d r e s s ,  t im e  
and  c a s e  n u m b e r .  ( S p e c i a l  d a t a  a d d e d  t o  t h e  f i l e . )
11 .  F o r  t h e  T u l s a  T r a f f i c  E n g i n e e r i n g  D e p a r t m e n t :  l i s t  
t h e  number  o f  a c c i d e n t s  b y  t y p e , t i m e ,  w e a t h e r  
c o n d i t i o n ,  d a t e ,  l o c a t i o n ,  and d e s c r i p t i o n  o f  damage.  
( S p e c i a l  d a t a  a d d e d  t o  f i l e . )
12 .  F o r  t h e  T u l s a  G i t y - C o u n t y  L i b r a r y  Sys tem :  l i s t  t h e
number  o f  b o o k s  on l o a n ,  t y p e  o f  r e a d i n g  m a t e r i a l ,  
a c c o u n t  s t a t u s  b y  name,  a d d r e s s  a n d  a c c o u n t  number  
w i t h i n  t h e  MDC t e s t  a r e a s .  ( S p e c i a l  d a t a  a d d ed  t o  
f i l e . )
1 3 . F o r  t h e  W e b s t e r  T e le p h o n e  Exchange  A re a ;  t a b u l a t e  
t h e  t o t a l  number  o f  d w e l l i n g  u n i t s  b y  b l o c k  w i t h i n  
t h e  W e b s t e r  t e l e p h o n e  e x c h a n g e  a r e a .
III-. F o r  t h e  M u l t i l i s t  S e r v i c e  o f  T u l s a  R e a l t o r s ,  I n c . :
l i s t  b y  p l a n n i n g  a r e a  and  p a r c e l  num ber ,  t h e  s a l e s  
p r i c e ,  s a l e s  d a t e ,  and t o t a l  a s s e s s e d  v a l u e  o f  a l l  
p a r c e l s .
1 5 . T a b u l a t e  t h e  t o t a l  number o f  e m p l o y e e s ,  f l o o r  sp a c e  
u t i l i z e d ,  d w e l l i n g  u n i t s ,  and a t t r i b u t a b l e  p a r c e l  
a c r e a g e  b y  s p a c e  u s e  c o d e .
1 6 . L i s t  t h e  number  o f  d w e l l i n g  u n i t s  b y  b u i l d i n g  c o n d i ­
t i o n  w i t h i n  t h e  t e s t  a r e a .
1 7 . L i s t  b u i l d i n g s  w h ic h  c o n t a i n  m ixed  l a n d  u s e s  i n  t h e  
MDC t e s t  a r e a ,
18 .  T a b u l a t e  a s s e s s e d  v a l u a t i o n s  i n  com m uni ty  r e n e w a l  
p r o j e c t  a r e a s  b y  b u i l d i n g  c o n d i t i o n .
1 9 . T a b u l a t e  t h e  t o t a l  number  o f  b u i l d i n g s  a n d . p a r c e l  
a r e a  b y  s p a c e  u s e  and b u i l d i n g  c o n d i t i o n ,
I t  i s  a p p a r e n t  t h a t  l i s t s  and t a b u l a t i o n s  make up
t h e  e n t i r e  p r o d u c t i o n  o f  t h i s  s y s t e m .  The a d v a n t a g e s  o f
s u c h  a s y s t e m  a r e  many.  A d a t a  b a n k  a l l o w s  t h e  u s e  o f  ED?
b y  i n d i v i d u a l s  and  d e p a r t m e n t s  t h a t  c o u l d  n o t  o t h e r w i s e
a f f o r d  i t .  I n f o r m a t i o n  i s  more r e a d i l y  a v a i l a b l e  e v e n  f o r
r o u t i n e  w o rk .  I t s  e x c e l l e n t  h i s t o r i c a l  r e c o r d  i s  i n v a l u a b l e
3^ I b i d . „ pp.  9 0 - 9 2 ,
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i n  p l a n n i n g » I n  f a c t ,  t h e  p u b l i e - p l a n n i n g  p r o f e s s i o n  i s  
b e co m in g  EDP o r i e n t e d »  The m a j o r  o b j e c t i o n  t o  t h e  M e t r o ­
p o l i t a n  D a ta  C e n t e r  i s  t h a t  t h e r e  seems t o  be  no m ethod o f  
i n t e r n a l  change»  I t  a p p e a r s  t h a t  a l t e r a t i o n s  t o  t h e  s y s t e m  
must  b e  made b y  t h e  c o n s u l t a n t s .
S ec o n d ,  t h e  d a t a  b a n k  i s  n o t  s im p le  » T h e re  i s  a 
r e l a t i o n s h i p  b e t w e e n  i n p u t  and o u t p u t  b u t  i t  i s  n o t  d i r e c t .
A u s e r  h a s  t o  f i l l  ou t  a fo rm  w h ic h  i s  c h e c k e d  b y  an  a n a l y s t  
b e f o r e  p r o c e s s i n g . F i n a l l y ,  t h e  g e n e r a l i t y  o f  t h e  s y s t e m  
s u f f e r s  f rom  t h e  l a c k  o f  f u l l  p r o c e s s i n g  c a p a b i l i t y »  I t  
a p p e a r s  t h a t  t a b u l a t i o n  i s  t h e  m a j o r  fo rm  o f  o u t p u t »
One a g e n c y  o f  u r b a n  g o v e rn m e n t  t h a t  h a s  found  t h e  
c o m p u te r  a  u s e f u l  t o o l  i s  t h e  l a w - e n f o r c e m e n t  o r g a n i z a t i o n »  
C h i c a g o ,  New Y ork ,  and Los A n g e l e s  h av e  i n f o r m a t i o n  s t o r a g e  
and  r e t r i e v a l  p r o g ra m s  w h ich  c o n c e r n  i n d i v i d u a l  c r i m i n a l s  
and t h e i r  m e th o d s  o f  o p e r a t i o n »  I n  many s y s t e m s  s t o l e n  
v e h i c l e  c h e c k s  c a n  be made a l m o s t  i n s t a n t l y » ^ ?  New O r l e a n s  
and o t h e r  c i t i e s  a r e  u s i n g  t h e  c o m p u te r  t o  s t o p  s c o f f l a w  
v i o l a t o r s ,  who i g n o r e  t r a f f i c  t i c k e t s » ^ #  The number o f  
n o n -m o v in g  v i o l a t i o n s  o r  p a r k i n g  t i c k e t s  h a s  r e a c h e d  6 0 0 ,0 0 0  
a n n u a l l y  i n  t h e  D i s t r i c t  o f  Columbia» The a u t o m a t i o n  o f
^Sparker, op » c i t ». pp.  2- 3.
3&I b i d .
^ ^"C om pute r  v s  » C r i m e , "  P u b l i c  A u t o m a t i o n , I ,  No» 1 
( J u n e ,  1965 ) ,  p .  2»
3 8 " S c o f f l a w s . "  P u b l i c  A u t o m a t i o n .  I .  No. 5 ( O c t o b e r .
1965 ),  p.  2.
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t h i s  p r o b le m  was a t  f i r s t  ad hoc and  c l e r i c a l ;  h o w ev er ,  an  
e x p a n d ed  p r o g ra m  o f  a p r e v e n t i v e - a d m i n i s t r â t i o n  n a t u r e  h a s  
r e s u l t e d  i n  c o n t r o l  o f  b o t h  moving  and  n o n -m o v in g  v i o l a ­
t i o n s  . 39
J u d i c i a l
The c o m p u t e r  h a s  h ad  a  c o n s i d e r a b l e  e f f e c t  upon  t h e  
l e g i s l a t i v e  and  e x e c u t i v e  f u n c t i o n s  o f  l o c a l  g o v e rn m e n t ,  
p a r t i c u l a r l y  i n  t h e  m e t r o p o l i t a n  a r e a s .  The j u d i c i a l  b r a n c h  
h a s  shown s i g n s  o f  im p ro v ed  a d m i n i s t r a t i o n .
I n  h i s  a r t i c l e  "EDP; L a s t  Hope f o r  t h e  J u r y  S y s t e m , "  
J u d g e  H en ry  E l l e n b o g e n  h a s  p r e s e n t e d  a most  p r o g r e s s i v e  
c o u r t - a d m i n i s t r a t i v e  p r o g ra m .  The c o u r t  i n  q u e s t i o n  i s  t h e  
e i g h t h  l a r g e s t  c o u r t  i n  t h e  n a t i o n .  I n  I 963  t h e  b a c k l o g  i n  
t h i s  c o u r t  was 8 , 0 0 0  c a s e s .  T r a d i t i o n a l  f i l i n g  t e c h n i q u e s  
r e s u l t e d  i n  w hat  E l l e n b o g e n  c a l l e d  " t h e  l a c k  o f  a s y s t e m , "^9 
The im proved  s y s t e m  was one o f  d e v e l o p i n g  a n  EDP c o n t r o l  f o r  
t h e s e  c a s e s .  The ju d g e  c a n  c o n t r o l  t h e  s c h e d u l e  o f  t h e  c o u r t  
b y  s c h e d u l i n g  t h e  work o f  t h o s e  law f i r m s  b e f o r e  t h e  b e n c h .  
T h i s  i s  done b y  a c o m p u te r  p ro g ra m  w h ich  m a t c h e s  t h e  work  o f  
t h e  f i r m ’ s t r i a l  p e r s o n n e l  w i t h  t h o s e  o f  o t h e r  f i r m s .  R e a so n s
3 9 o a n i e l  A, W a l t o n ,  " C o n cep t  and O p e r a t i o n  o f  t h e  
C e n t r a l  V i o l a t i o n s  B u r e a u  i n  Law E n f o r c e m e n t , "  p r o c e e d i n g s  
o f  t h e  C o n f e r e n c e  on EDP S y s te m s  f o r  S t a t e  and L o c a l  G o v e r n ­
ment (New York;  S y s te m  D eve lopm en t  C o r p , ,  1964. p"I 23%
^ ^ H e n ry  E l l e n b o g e n ,  "EDP; L a s t  Hope f o r  t h e  J u r y  
S y s t e m , " P r o c e e d i n g s  o f  t h e  C o n f e r e n c e  on EDP S y s tem s  f o r  
S t a t e  and L o c a l  Government  (New York;  S y s te m  Developm ent  
C o r p . ,  196^ ) ,  p , 26 ,
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f o r  r e q u e s t  o f  d e l a y  m us t  b e  g i v e n  u n d e r  o a t h .  S p e e d y  
j u s t i c e  h a s  f l o w e d  i n  c o n t r o l l e d  volume s i n c e  t h e  s y s t e m  
w en t  i n t o  o p e r a t i o n .  The number  o f  c a s e s  d i s p o s e d  o f  i n  t h e  
f i r s t  s i x  m o n th s  o f  I 96 I4- was n e a r l y  t w i c e  t h a t  o f  t h e  
p r e v i o u s  y e a r .  T h i s  s y s t e m  i s  now d i s p o s i n g  o f  t h r e e  t i m e s  
a s  many c a s e s  a s  a r e  b e i n g  f i l e d ,  A b a c k l o g  i n  t h e  j u d i c i a r y  
s h o u ld  soon  b e  i n t o l e r a b l e .  The s t a t i s t i c a l  b y - p r o d u c t  o f  
t h i s  s y s t e m  g i v e s  am ple  e v i d e n c e  o f  b e i n g  a h i g h - f i d e l i t y  
p l a n n i n g  i n f o r m a t i o n  s o u r c e .  E l l e n b o g e n  i s  v e r y  o p t i m i s t i c .  
He s e e s  a  b e t t e r  d a y  a s  l e g a l  r e d  t a p e  i s  c o n q u e r e d ,  b u t  
more i m p o r t a n t ,  he shows t h a t  t h e  s u r v i v a l  o f  t h e  j u r y  
s y s t e m  may d ep en d  on a u t o m a t  i o n . T h i s  f u r t h e r  i n d i c a t e s  
t h a t  EDP i s  n o t  a  d e s t r o y e r  o f  m an u a l  s y s t e m s  o f  v a l u e  b u t  
r a t h e r  a  c o n s e r v a t o r  t h a t  c o u l d  e n h a n c e  a n y  d e s i r a b l e  p r e s e n t  
s y s t e m .  A u t o m a t i o n  c o u l d  p o s s i b l y  p e r m e a t e  t h e  e n t i r e  f i e l d  
o f  law ,  w h i c h  c o u l d  mean t h e  s u r v i v a l  o f  t h e  p r o f e s s i o n .
Summary
W h i le  t h e  d e d i c a t i o n  o f  t h e  F e d e r a l  g o v e rn m e n t  t o  
EDP i s  g r e a t e r  t h a n  t h a t  a t  t h e  s t a t e  and  l o c a l  l e v e l s ,  
t h e i r  p r o b l e m s  a r e  s i m i l a r .  T h e re  i s  a  g e n e r a l  l a c k  o f  
r e s e a r c h  i n  m a n - t o - m a c h i n e  c o m m u n ic a t io n ,  a c r i t i c a l  f a c t o r  
a t  t h e  t o p  h i e r a r c h i c a l  l e v e l .  I t  i s  a l s o  a p p a r e n t  t h a t  t h e  
l e v e l  o r  b r a n c h  o f  g o v e rn m e n t  t h a t  d e v e l o p s  EDP p r o b l e m ­
s o l v i n g  t e c h n i q u e s  h a s  a n  a d v a n t a g e  o v e r  t h o s e  u n i t s  t h a t  do
I b i d . ,  pp. 2 6 - 2 9 .
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no to  T h e re  i s  a  g e n e r a l  l a c k  o f  t h e o r y  a b o u t  p r o b l e m ­
s o l v i n g ,  d a t a - p r o c e s s i n g ,  t h e  n a t u r e  o f  a d m i n i s t r a t i v e  
p r o b l e m s ,  and  a d m i n i s t r â t i v e - p r o b l e m  s o l u t i o n  f o rm s .
As a  p r o b l e m - s o l v e r ,  d a t a - p r o c e s s i n g  i s  c o n c e r n e d  
w i t h  t h e  a r r a y m e n t  and  t h e  d e c i s i o n s  t o  a r r a y  d a t a .  S c i e n ­
t i f i c  p r o b l e m s  a r e  o f t e n  c o n c e r n e d  w i t h  a low volume o f  
i n p u t ,  p r e c i s e  m a n i p u l a t i o n s  o f  h i g h  c o m p l e x i t y ,  and  
f r e q u e n t ,  w e l l - d e f i n e d  i n t e r a c t i o n s  o f  p r o b l e m  e l e m e n t s ;  
w h e r e a s  a d m i n i s t r a t i v e  p r o b le m s  a r e  c h a r a c t e r i z e d  by  h i g h  
volume o f  i n p u t ,  I m p r e c i s e  m a n i p u l a t i o n s  o f  low c o m p l e x i t y ,  
and i n f r e q u e n t ,  o f t e n  i l l - d e f i n e d  i n t e r a c t i o n s  o f  p r o b l e m  
e l e m e n t s .  S c i e n t i f i c  p r o b le m  fo rm s  do n o t  a l w a y s  f i t  a d m in ­
i s t r a t i v e  s i t u a t i o n s ;  t h e r e f o r e ,  a  c o m p u te r  l a n g u a g e  o r i e n t e d  
t o  p u b l i c - a d m i n i s t r â t i v e  p r o b le m s  w ou ld  be  h i g h l y  d e s i r a b l e .
P r o b le m -  and  p r o c e d u r e - o r i e n t e d  l a n g u a g e s  a r e  
i n c r e a s i n g  i n  u t i l i z a t i o n .  A l a n g u a g e  f o r  g o v e r n m e n t a l  u s e  
s h o u ld  h a v e  t h e  d e s i r a b l e  c h a r a c t e r i s t i c s  o f  a good  s y s t e m  
( a n t h r o p o c e n t r i c i s m ,  f l e x i b i l i t y ,  g e n e r a l i t y ,  and  s i m p l i c i t y ) .  
An a d m i n i s t r a t i v e  u s e r  s h o u ld  be  a b l e  t o  w r i t e  t h e  i n s t r u c ­
t i o n s  i n  E n g l i s h ,  u s i n g  v a r i a b l e  s y n t a x .  The s y s t e m  s h o u ld  
be  a b l e  t o  b e  c h a n g e d  i n t e r n a l l y  f o r  m acro  o r  m i c r o  i n s t r u c ­
t i o n s ,  The l a n g u a g e  s h o u l d  b e g i n  a s  a g e n e r i c  l a n g u a g e  t h a t  
c a n  be  m o d i f i e d  t o  m ee t  most  a d m i n i s t r a t i v e  p r o b l e m s .  F i n a l l y ,  
t h e  u s e r  s h o u ld  be a b l e  t o  w r i t e  a  p r o g ra m  i n  s u ch  a  way 
t h a t  t h e r e  i s  a d i r e c t  r e l a t i o n s h i p  b e t w e e n  i n p u t  and  
o u t p u t .  Som et im es  t h e  u t i l i z a t i o n  o f  a n  i n t e r m e d i a t e  o r
121].
r e f i n e d  fo rm  o f  d a t a  c a n  be u s e d  i n  p l a c e  o f  t h e  o r i g i n a l  
s o u r c e  d a t a .
p r o j e c t  SPUR f o r  I 966  i s  c o n d u c t i n g  r e s e a r c h  and 
d e v e lo p m e n t  l e a d i n g  t o  s u c h  a l a n g u a g e .  I t  i s  t o o  e a r l y  t o  
d e t e r m i n e  i f  s u c h  a d i f f i c u l t  p r o b le m  c a n  be  s o l v e d  5 h o w e v e r ,  
p r o g r e s s  i s  b e i n g  made and r e s u l t s  w i l l  soon  b e  r e p o r t e d .
D e f i n i t e  p l a n s  s h o u ld  be made a t  a l l  l e v e l s  o f  g o v e rn -  
ment  f o r  a t o t a l  s y s t e m  a p p r o a c h  u s i n g  s t a n d a r d i z e d  s o f t w a r e  
and h a r d w a r e .  U n t i l  s u ch  p l a n s  a r e  drawn and e x e c u t e d ,  t h e  
p o t e n t i a l  v a l u e  o f  EDP w i l l  n o t  b e  r e a l i z e d .
CHAPTER V I I I  
CONCLUSION
A u to m a t io n  i s  a d e s i r a b l e  s t a t e  f o r  p u b l i c  a f f a i r s ;  
i t  i s  a c o n t in u u m  o f  s c i e n t i f i c  m a n a g e m e n t„ T h i s  c o u n t r y  
c an  i l l  a f f o r d  t o  c o n t i n u e  t o  w a s t e  i t s  t r e a s u r e  o r  i n t e l l i ­
gence  on i r r a t i o n a l  m a n u a l  s y s t e m s .  To a c h i e v e  t h e  t r a n s ­
f o r m a t i o n  w i l l  n o t  be  e a s y .  L o n g - r a n g e  p l a n n i n g  t h a t  i n v o l v e s  
b o t h  h a r d w a r e  and  s o f t w a r e  a s p e c t s  o f  t h e  t o t a l  F e d e r a l ,  
s t a t e ,  and l o c a l  s y s t e m s  i s  n e c e s s a r y  and o v e r d u e .
H ardw are
The h a r d w a r e  i s s u e  c o u l d  be  r e s o l v e d  by  h a v i n g  an  
a g e n c y  s u c h  a s  t h e  G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  d e v e l o p  
a  p l a n  f o r  t h e  c e n t r a l i z a t i o n  o f  d a t a - h a n d l i n g  c a p a b i l i t i e s .  
C e n t r a l i z e d  s t o r a g e  and  d a t a  m a n i p u l a t i o n  c o u l d  b e  a r r a n g e d  
r e g i o n a l l y  t h r o u g h o u t  t h e  c o u n t r y .  S t a n d a r d i z a t i o n  o f  
b a s i c  u n i t s  s h o u ld  b e  a d o p t e d  t o  a l l o w  c o m p e t i t i v e  b i d d i n g  
f rom  any  q u a l i f i e d  m a n u f a c t u r e r .  The f u n c t i o n a l  u n i t s  
s h o u ld  be  so d e f i n e d  a s  t o  a v o i d  o b s o l e s c e n c e .  These  
i n s t a l l a t i o n s ,  w h ic h  would  be R e g i o n a l  D a ta  H a n d l i n g  C e n t e r s ,  
c o u l d  be  u n d e r  t h e  G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  o r  
c o n t r o l l e d  by  s p e c i a l  n o n p r o f i t  o r g a n i z a t i o n s .  A l l  F e d e r a l
12$
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a g e n c i e s  would u t i l i z e  t h e s e  f a c i l i t i e s .  The s u r p l u s  t i m e  
c o u l d  be  made a v a i l a b l e  t o  l o w e r  l e v e l s  o f  g o v e rn m e n t  a s  
w e l l  a s  t o  n o n p r o f i t  and  e d u c a t i o n a l  i n s t i t u t i o n s .  I n  f a c t ,  
t h e s e  o r g a n i z a t i o n s  s h o u ld  be u r g e d  t o  become u s e r s .  These  
c e n t e r s  c o u l d  be  i n t e r r e l a t e d  on t h e  F e d e r a l  T e le p h o n e  
S e r v i c e  n e t w o r k .
The i n p u t / o u t p u t  h a r d w a r e  c o u l d  be  l o c a t e d ,  i n  and  
be u n d e r  t h e  s u p e r v i s i o n  o f  t h e  u s i n g  a g e n c y .  The s p e c i f i ­
c a t i o n s  o f  t h i s  h a r d w a r e  wou ld  n e e d  s t a n d a r d i z a t i o n  a s  w e l l  
a s  f u n c t i o n a l  m o d u l a r i t y  t o  e n s u r e  a g a i n s t  o b s o l e s c e n c e .
The e n t i r e  s y s t e m  s h o u l d  s e e k  a l e v e l  o f  i n t e g r i t y  i n  
f i d e l i t y  and s e c u r i t y  o f  d a t a .
S o f t w a r e
The d e v e lo p m e n t  o f  h a r d w a r e  w i l l  p r o b a b l y  c o n t i n u e  
t o  be  ad hoc and  p r e v e n t i v e .  What i s  n e e d e d  i s  an  e n c o u r a g e ­
ment  t o  t h e  r a t i o n a l l y  p r e d i c t i v e  t e c h n i q u e s .
The D e f e n s e  D e p a r t m e n t  h a s  g i v e n  u s  two e x a m p le s  o f  
s y s t e m - d e v e l o p m e n t  m an a g e m e n t .  The Navy h a s  u s e d  t h e  i n - h o u s e  
s y s t e m  d e v e l o p m e n t ,  w h i l e  t h e  A i r  F o r c e  h a s  c r e a t e d  n o n p r o f i t  
o r g a n i z a t i o n s  f o r  t h e  management  o f  i t s  s y s t e m s  d e v e l o p m e n t .  
The A i r  F o r c e  h a s  b e e n  s u b j e c t e d  t o  c r i t i c i s m  r e g a r d i n g  t h e  
v i a b i l i t y  o f  t h e s e  o u t s i d e  management  t e c h n i q u e s , ^  The A i r  
F o r c e  c l a i m s  t h a t  i t s  n o n p r o f i t  o r g a n i z a t i o n s  l i k e  A e r o s p a c e
^U. S ,  C o n g r e s s ,  H ouse ,  S u b c o m m i t t e e  f o r  S p e c i a l  
I n v e s t i g a t i o n s  o f  t h e  C o m m it tee  on Armed S e r v i c e s ,  The A e r o ­
s p a c e  C o r p o r a t i o n ,  A S t u d y  o f  F i s c a l  and Management  P o l i c y  
and C o n t r o l . 89 t h  C o n g . , 1 s t  S e s s . ,  196$,  pT 6 1 .
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C o r p o r a t i o n  and  MITRE C o r p o r a t i o n  a r e  l e s s  c o s t l y  i n  t h e  
l o n g  r u n  t h a n  p r i v a t e  i n d u s t r y ;  t h i s  p o i n t  s h o u ld  b e  f u r t h e r  
i n v e s t i g a t e d .  I f  n o n p r o f i t  i n s t i t u t i o n s  a r e  c o n s i d e r e d  
b e s t ,  t h e n  t h e s e  o r g a n i z a t i o n s  s h o u l d  be  e s t a b l i s h e d  
t h r o u g h o u t  t h e  c o u n t r y  t o  a i d  a l l  l e v e l s  o f  g o v e r n m e n t .
T h e se  r e g i o n a l  c e n t e r s  o f  r e s e a r c h  c o u l d  be d i r e c t e d  b y  a 
S p e c i a l  O f f i c e  o r  C o u n c i l  o f  S y s te m s  u n d e r  t h e  P r e s i d e n t .
By u s i n g  n o n p r o f i t  o r g a n i z a t i o n s ,  t h e  F e d e r a l  s a l a r y  s c a l e  
c o u l d  be  a v o i d e d  f o r  q u a l i f i e d  p u b l i e - i n f o r m â t io n  e x e c u t i v e s .  
I n  f a c t ,  a p r o f e s s i o n a l  a s s o c i a t i o n  o f  s u c h  q u a l i f i e d  p u b l i c -  
i n f o r m a t i o n  a d m i n i s t r a t o r s  would  go f a r  t o  p r o l i f e r a t e  
management  i n f o r m a t i o n .  O th e r  i n - h o u s e ,  e d u c a t i o n a l ,  p r o f i t ,  
and  n o n p r o f i t  f o rm s  o f  s o f t w a r e  d e v e lo p m e n t  s h o u ld  be  
e n c o u r a g e d .
The d u t i e s  o f  t h e s e  o r g a n i z a t i o n s  s h o u ld  be  b a s i c  
and a p p l i e d  r e s e a r c h ,  d e v e l o p m e n t ,  and  e v a l u a t i o n  o f  p u b l i c  
EDP s y s t e m s .
A n o t h e r  f u n c t i o n  would  be  t o  e s t a b l i s h  a  r a p p o r t  
w i t h  a l l  o t h e r  o r g a n i z a t i o n s  w o r k i n g  t o w a r d  t h e s e  g o a l s .  
F a c i l i t i e s  s h o u l d  b e  a v a i l a b l e  a t  t h e s e  c e n t e r s  f o r  t h e  
c o n t i n u i n g  e d u c a t i o n  o f  a d m i n i s t r a t i v e  p e r s o n n e l .  P r o s p e c ­
t i v e  p u b l i c  a d m i n i s t r a t o r s  c o u l d  b e  g i v e n  a t y p e  o f  
p r e c e p t o r i a l  t r a i n i n g  s p o n s o r e d  b y  t h e s e  r e g i o n a l  r e s e a r c h  
c e n t e r s  w i t h  s p e c i a l  e m p h a s i s  upon  p r o j e c t s  i n  a r e a s  u n a b l e  
t o  h i r e  p r o f e s s i o n a l  a d m i n i s t r a t o r s .  The r e s e a r c h  c e n t e r  
would  w ork  w i t h  t h e  R e g i o n a l  D a ta  H a n d l i n g  C e n t e r s  t o
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e n c o u r a g e  a n a t i o n a l  and r e g i o n a l  d a t a  b a n k  o f  i n f o r m a t i o n  
from and f o r  t h e  u s e  o f  a l l  l e v e l s  o f  g o v e r n m e n t .  The 
a d v a n t a g e s  o f  su ch  a s y s te m  would  b e  many:
lo The p r o l i f e r a t i o n  o f  r e s e a r c h  and know ledge  
a b o u t  management s y s t e m s  would  be  a s s u r e d .
2. Improvem ent  i n  t h e  q u a n t i t y  and q u a l i t y  o f
p r o f e s s i o n a l  a d m i n i s t r a t o r s  wou ld  be  p o s s i b l e .
3» A f o c u s  on p r o b l e m s  o f  a g e n e r a l  a s  w e l l  a s  a 
s p e c i f i c  n a t u r e  c o u l d  be  a c c o m p l i s h e d .
Iq. C r e a t i v e  f e d e r a l i s m  would  be  p o s s i b l e ,  b a s e d  on 
h i g h - f i d e l i t y  d a t a ,  
p .  E x p e n s i v e  d u p l i c a t i o n  o f  g o v e r n m e n t a l  e f f o r t  
would  be  a v o i d e d .
6 . Governm ent  a t  a l l  l e v e l s  c o u l d  be  b a s e d  on 
r a t i o n a l i t y  r a t h e r  t h a n  on s p e c u l a t i o n  and 
c o n j e c t u r e .
As Woodrow W i l s o n  s a i d  n e a r l y  a  h u n d r e d  y e a r s  a g o ,  
m ak ing  a C o n s t i t u t i o n  i s  e a s i e r  t h a n  m aking  one w o r k . ^  The 
t o o l s  a r e  a v a i l a b l e  t o  r e v i t a l i z e  t h e  A m e r ic a n  d em o c rac y  and 
t o  a v o i d  t h e  i r r a t i o n a l i t y  o f  a d e c l i n e  o f  c i v i l i z a t i o n .  
A u to m a t io n  i n  p u b l i c  a d m i n i s t r a t i o n  c o u l d  l e a d  u s ,  a s  Jo h n  
Dewey s a i d  f ro m  t h e  G r e a t  S o c i e t y  t o  t h e  G r e a t  Com munity .^
^Woodrow W i l s o n ,  "The S t u d y  o f  A d m i n i s t r a t i o n , "  
P o l i t i c a l  S c i e n c e  Q u a r t e r l y ,  I I ,  No. 2 (New York:  G in n  &
C o . ,  188“7T 7 p .  200 .
^Dewey, o p . c i t . .  IBiq.
APPENDICES
APPENDIX I  
A GLOSSARY OF COMPUTER TERMS
ADP; A u t o m a t i c  d a t a  p r o c e s s i n g ;  i n c l u d e s  e l e c t r o n i c  and 
e l e c t r i c a l  d e v i c e s .
APPLICATION; t h e  s y s t e m  o r  p r o b le m  t o  w h ich  a  c o m p u te r  i s  
a p p l i e d .
ASSEMBLER: a c o m p u te r  p r o g r a m  w h ic h  t r a n s l a t e s  s y m b o l i c
code  i n t o  m a c h in e  c o d e ,  u s u a l l y  i t e m  f o r  i t e m .
AUTOMATION; t h e  i m p l e m e n t a t i o n  o f  p r o c e s s e s  b y  a u t o m a t i c  
m e a n s .
COBOL; common b u s i n e s s - o r i e n t e d  l a n g u a g e ,  a  c o m p u te r  l a n g u a g e ,
COMPILER; r e l a t e d  t o  a n  a s s e m b l e r ,  e x c e p t  c e r t a i n  i t e m s  o f  
co d e  i n i t i a t e  s e v e r a l  m ach in e  c o d e s .
COMPUTER; a m a c h in e  c a p a b l e  o f  r e c e i v i n g ,  p r o c e s s i n g ,  and 
p r o d u c i n g  i n f o r m a t i o n .
CORE STORAGE; r e l a t e d  t o  c o m p u te r  memory, t h a t  a r e a  i n  t h e  
p r o c e s s i n g  u n i t  c a p a b l e  o f  r e c e i v i n g  and  h o l d i n g  d a t a  
i n  e l e c t r o n i c  f o rm .
CYBERNETICS; t h e  f i e l d  o f  k n o w led g e  i n v o l v e d  i n  t h e  c o n t r o l  
and c o m m u n ic a t io n  o f  m a c h i n e s  and n e r v o u s  systems. ,
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DATA; sy m b o ls  t h a t  d e n o t e  r e f e r e n c e  o r  d e s c r i p t i o n ,  e s p e ­
c i a l l y  n u m b e r s .
EAM; e l e c t r i c a l  a c c o u n t i n g  m a c h i n e s  o r  t a b u l a t i n g  e q u i p m e n t .
EDIT; t o  r e a r r a n g e  d a t a  o r  I n f o r m a t i o n .
EDP; e l e c t r o n i c  d a t a  p r o c e s s i n g ,  r e l a t e d  t o  ADP.
FIELD; a n  a s s i g n e d  a r e a  I n  a  r e c o r d  f o r  c e r t a i n  I n f o r m a t i o n .
FORTRAN; f o r m u l a  t r a n s l a t i o n ,  a n y  o f  s e v e r a l  p r o c e d u r e -  
o r i e n t e d  l a n g u a g e s  u s i n g  a l g e b r a i c  n o t a t i o n .
FOSDIG; f i l m  o p t i c a l  s e n s i n g  d e v i c e  f o r  i n p u t  t o  c o m p u t e r .
HARDWARE; t h e  p h y s i c a l  e q u i p m e n t  o f  a  c o m p u te r  s y s t e m ,
I n c l u d i n g  p e r i p h e r a l  d e v i c e s ,  c o n t r a s t e d  w i t h  s o f t w a r e .
HEURISTIC; p e r t a i n i n g  t o  t r l a l - a n d - e r r o r  m e th o d s  o f  o b t a i n i n g  
s o l u t i o n s  t o  p r o b l e m s .
INPUT; I n f o r m a t i o n  t r a n s f e r r e d  i n t o  I n t e r n a l  s t o r a g e .
INSTRUCTION; a  s e t  o f  c h a r a c t e r s  w h ic h  c a u s e s  a c o m p u te r  t o
p e r f o r m  a r e q u i r e d  o p e r a t i o n ,  u s u a l l y  upo n  some q u a n t i t y .
INTERPRET; t h e  a c t  o f  p r i n t i n g  on a  p unched  c a r d  t h e  i n f o r m a ­
t i o n  p u n c h e d  i n  t h a t  c a r d ,  o r  t h e  a c t  o f  t r a n s l a t i n g  
n o n - m a c h i n e  l a n g u a g e  i n t o  e x e c u t a b l e  m ac h in e  l a n g u a g e .
I /O ;  t h e  a b b r e v i a t i o n  f o r  i n p u t / o u t p u t .
KEYPUNCH; a d e v i c e  t o  p u n c h  h o l e s  i n  a  c a r d  t h a t  h a s
m a c h i n e - l a n g u a g e  m e a n i n g ,  o r  t h e  a c t  o f  o p e r a t i n g  s u c h  
a m a c h i n e .
LABEL; a name o r  symbol  f o r  a n  i t e m  o f  d a t a  w h ic h  i s  o c c u ­
p y i n g  a p a r t i c u l a r  l o c a t i o n  i n  t h e  c o m p u te r  s y s t e m .
LANGUAGE; a s y s t e m  f o r  r e p r e s e n t i n g  and c o m m u n ic a t in g
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i n f o r m a t i o n  o r  d a t a  b e tw e e n  p e o p l e  o r  p e o p l e / m a c h i n e s  »
LINEAR PROGRAMMING; a t e c h n i q u e  o f  o p e r a t i o n s  r e s e a r c h  f o r  
s o l v i n g  p r o b le m s  i n v o l v i n g  many v a r i a b l e s  where  a b e s t  
v a l u e  i s  t o  be  f o u n d ;  n o t  t o  be  c o n f u s e d  w i t h  c o m p u te r  
p rog ram m ing  »
LOOP; a r e p e t i t i v e  r o u t i n e  t h a t  e n d s  when p r e s c r i b e d  c o n d i ­
t i o n s  a r e  m e t ;  i n  a  s y s t e m  a " c l o s e d "  l o o p  i s  t h e  
a b i l i t y  t o  p r o d u c e  a l l  i n p u t  n e c e s s a r y  f o r  o p e r a t i o n  
o f  t h e  s y s t e m .
MATHEMATICAL MODEL; t h e  g e n e r a l i z e d  c h a r a c t e r i s t i c s  o f  a
s y s t e m  e x p r e s s e d  i n  m a t h e m a t i c s  i n  s u c h  a  way t h a t
d i f f e r e n t  c o n d i t i o n s  and t h e i r  e f f e c t  on t h e  w h o le  c a n  
b e  d e t e r m i n e d .
MERGE; t o  combine  i t e m s  i n t o  one s e q u e n c e d  f i l e  f rom  o t h e r  
s i m i l a r l y  s e q u e n c e d  f i l e s .
NANOSECOND; one t h o u s a n d t h  o f  a  m i l l i o n t h  o f  a s e c o n d .
OFF-LINE; p e r i p h e r a l  e q u ip m e n t  t h a t  i s  n o t  c o n t r o l l e d  by  
t h e  c e n t r a l  p r o c e s s i n g  u n i t  o f  a  c o m p u t e r .
ON-LINE; p e r i p h e r a l  e q u ip m e n t  t h a t  I s  c o n t r o l l e d  by  t h e  
c e n t r a l  p r o c e s s i n g  u n i t .
OPERAND; t h e  q u a n t i t y  p o r t i o n  o f  a c o m p u te r  i n s t r u c t i o n ;  
t h e  o b j e c t  o f  t h e  i n s t r u c t i o n  a c t i o n .
OPERATIONAL RESEARCH; t h e  u s e  o f  a n a l y t i c a l  and  m a t h e ­
m a t i c a l  m e th o d s  f o r  s o l v i n g  o p e r a t i o n a l  p r o b l e m s ;  a l s o  
known a s  OR.
OUTPUT; i n  c o m p u te r  t e c h n o l o g y ,  t h e  r e s u l t s  o f  t h e  m a n i p u ­
l a t i o n  o f  i n p u t  d a t a  a c c o r d i n g  t o  p l a n .
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PARAMETER: a q u a n t i t y  whose va lue  s p e c i f i e s  the  p r o c e s s  t o  ,
be performed.
PARITY CHECK; a summation check o f  each c h a r a c ter  handled by 
a computer t o  v e r i f y  v a l i d i t y .
PATCH: the  act  o f  i n s e r t i n g  a d d i t i o n a l  i n s t r u c t i o n s  in t o  a
program.
PROBLEM-ORIENTED LANGUAGE; a language des ign ed  for  conven­
ien ce  o f  program s p e c i f i c a t i o n ,  not for  ease  o f  machine  
code c o n v e rs io n ;  the  how o f  s o l u t i o n  i s  not the concern  
o f  the  u s e r .
PROCEDURE-ORIENTED LANGUAGE: language based on how a problem
i s  t o  be s o lv e d .
PROCESS: a g e n e r a l  term which concerns  computing,  s o r t i n g ,
i n t e r p r e t i n g ,  e t c .
PROGRAM: th e  o p p o s i t e  o f  d i l e t t a n t e ,  a s e q u e n t i a l  p lan  t o
a c h iev e  a d e s ir e d  r e s u l t .
PROGRAMMER; one who prepares  computer programs.
PUNCH: t o  shear a h o le  th a t  has machine-language  meaning in
a card; a s i n g l e  h o le  th a t  has machine-language  s i g n i f i ­
cance .
QUEUING THEORY; a type  o f  p r o b a b i l i t y  th e o r y  u s e f u l  in  
studying  d e la y s  or l i n e - u p s  a t  s e r v i c i n g  p o i n t s .
RANDOM ACCESS; a p r o c e s s  o f  in form at io n  s to ra ge  and r e t r i e v a l  
where the time required  t o  s t o r e  or reco ver  data  i s  not 
dependent upon the  p rev iou s  o p e r a t io n .
READ; in  computer t e c h n o lo g y ,  the  se n s in g  o f  in form ation  in
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m a ch in e  l a n g u a g e  >,
RECORD; a g r o u p  o f  r e l a t e d  f a c t s  and f i e l d s  t r e a t e d  a s  a 
u n i t ,  t o  p u t  d a t a  i n  a  s t o r a g e  m e d i a .
ROUTINE; a s e t  o f  c o m p u t e r  I n s t r u c t i o n s  a r r a n g e d  i n  
s e q u e n c e  t o  a c h i e v e  a g i v e n  o p e r a t i o n .
RUN; t h e  c o m p l e t e  o p e r a t i o n  o f  one c o m p u te r  p r o g r a m .
SCAN; t o  e x a m in e  e v e r y  i t e m  o f  a r e c o r d  a n d / o r  f i l e .
SDA; an  a b b r e v i a t i o n  f o r  S o u r c e  D a t a  A u t o m a t i o n .
SEQUENTIAL ACCESS; t h e  s t o r a g e  and r e t r i e v a l  o f  d a t a  i n  
a r b i t r a r i l y  d e f i n e d  o r d e r .
SIMULATION; a  r e p r e s e n t a t i o n  o f  a  p h y s i c a l  s y s t e m ;  t h e  
c o m p u te r  e n v i r o n m e n t  c a n  r e p r e s e n t  a m o d e l  o f  some 
a c t i v i t y .
SOFTWARE; t h e  t o t a l i t y  o f  p r o g ra m s  and r o u t i n e s  u s e d  t o  
e x t e n d  t h e  c a p a b i l i t i e s  o f  c o m p u t e r s .
SOURCE DATA AUTOMATION; p r o d u c t i o n  o f  i n p u t ,  p a r t i c u l a r l y
e v e r y  p o s s i b i l i t y  f o r  one p r o g ra m ,  i n  m a c h in e  l a n g u a g e ,  
u s u a l l y  a s  a c o m p u te r  b y - p r o d u c t .
STORAGE; a d e v i c e  i n  w h ic h  d a t a  c a n  be  s t o r e d ,  commonly 
c a l l e d  memory.
SYNTAX; t h e  r u l e s  g o v e r n i n g  s e n t e n c e  s t r u c t u r e  i n  a l a n g u a g e .
SYSTEM; a n  a s s e m b l y  o f  I n t e r r e l a t e d  a c t i v i t i e s  u n i t e d  t o  
fo rm  an  o r g a n i z e d  w h o l e .
SYSTEM ANALYSIS; t h e  d e t e r m i n a t i o n  o f  w hat  must  be  accom p­
l i s h e d  and how t h e  n e c e s s a r y  o p e r a t i o n s  may b e s t  be 
a c c o m p l i s h e d .
13S
TRANSLATOR: a program whose input i s  a sequence of  s t a t e ­
ments in  some language and whose output i s  an e q u iv a ­
l e n t  sequence o f  s ta tem en ts  in  another  language.
UPDATE: the  a c t i v i t y  o f  p u t t in g  c u rren t  in form ation  changes
. in to  a m aster  f i l e .
VERIFIER: a d e v ice  t o  check c h a r a c t e r s  through r e t r a n s c r i p ­
t i o n .
APPENDIX I I  
SYSTEMS CONTROL ALL TASKS--A FINAL REPORT
Any s y s t e m  w o r t h  i t s  s a l t  soon i s  known by  an  ac ronym .  
Tne p u b l i e - r e l a t i o n s  v a l u e  i s  n o t  t h e  o n l y  r e a s o n  f o r  su ch  
a p p e l l a t i o n ;  i t  i s  n e c e s s a r y  t o  c a l l  t h e  " t h i n g "  by  s o m e th in g  
t o  s e p a r a t e  i t  f ro m  i t s  f e l l o w  sy s tem s»  Out o f  s u c h  a n e e d  
t h e  name o f  t h e  c o n t r o l  s y s t e m  SCAT was born»
The s y s t e m  i t s e l f  was  a t y p i c a l  p r e v e n t i v e  a d m i n i s ­
t r a t i o n  a p p r o a c h  i n  t h e  A c c e l e r a t e d  P u b l i c  Works P rog ram ,  
Community F a c i l i t i e s  A d m i n i s t r a t i o n ,  H o u s in g  Home F i n a n c e  
Agency ,  R eg io n  V» T h i s  r e s p o n s e  d e v e lo p e d  i n  t h e  f i e l d  r a t h e r  
t h a n  i n  t h e  c e n t r a l  o f f i c e ;  t h e r e i n  l i e s  p a r t  o f  t h e  r e a s o n  
f o r  i t s  s u c c e s s e s  a s  w e l l  a s  i t s  f a i l u r e s .
The H o u s in g  Home F i n a n c e  Agency i s  a c o n g l o m e r a t e  
o r g a n i z a t i o n  w h ich  i n  I 966  became t h e  D e p a r tm e n t  o f  H o u s in g  
and Urban  D ev e lo p m e n t .  One e l e m e n t  o f  i t s  c o n s t i t u e n c y  i s  
t h e  Community F a c i l i t i e s  A d m i n i s t r a t i o n  ( B r a n c h ) .  CFA i s  a 
s t r a t a  a l m o s t  o f  i t s e l f .  I t s  p ro g ram s  i n c l u d e  Advanced  
P l a n n i n g ,  C o l l e g e  H o u s in g ,  P u b l i c  F a c i l i t y  L o a n s ,  S c h o o l  
C o n s t r u c t i o n ,  S e n i o r  C i t i z e n  H o u s in g ,  A rea  R e d e v e lo p m e n t ,  
and A c c e l e r a t e d  P u b l i c  W orks.  I n  a d d i t i o n  t o  i t s
1.36
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a d m i n i s t r a t i v e  f u n c t i o n s ,  CPA i n  i t s  R e g i o n a l  O f f i c e s  h a s  
e n g i n e e r i n g ,  l e g a l ,  and  f i n a n c i a l  r e s p o n s e s  t o  make i n  each  
program. The v e h i c l e  i s  t h e  a p p l i c a t i o n  bound i n  a  f i l e  
f o l d e r  and  n a v i g a t i n g  t h e  p r o c e s s i n g  p i p e l i n e .  T h e re  i s  
a l s o  a p o s t - p r o c e d u r e  lo an - raan ag em en t  r e q u i r e m e n t .
The A c c e l e r a t e d  p u b l i c  Works p r o g r a m  p r o v i d e d  fo r  
g r a n t s  t o  e l i g i b l e  p u b l i c  b o d i e s ,  w h ic h  i n c l u d e d  any  
p o l i t i c a l  s u b d i v i s i o n s  and i n s t r u m e n t a l i t i e s  o f  s t a t e s .
These  g r a n t s  c o u l d  be  made f o r  a n y  t y p e  o f  p u b l i c  w ork  w h ich  
t h e  a p p l i c a n t  had l e g a l  a u t h o r i t y  t o  p l a n ,  f i n a n c e ,  and  
c o n s t r u c t ,  e x c e p t  f a c i l i t i e s  w h ic h  c o u l d  be  f i n a n c e d  by  o t h e r  
F e d e r a l  p r o g r a m s .  The p r i m a r y  p u r p o s e  o f  t h e  P u b l i c  Works 
A c c e l e r a t e d  A c t  was t h e  c r e a t i o n  o f  employment  by  t h e  
c o n s t r u c t i o n  o f  p u b l i c  w o r k s .  The a r e a s  d e s i g n a t e d  f o r  
t n e s e  g r a n t s  w ere  a r e a s  o f  s u b s t a n t i a l  unem ploym ent  ( D e p a r t ­
ment  of  L a b o r )  o r  r e d e v e l o p m e n t  a r e a s  (D e p a r tm e n t  o f  
Commerce) .  The amount o f  g r a n t s  was r a r e l y  100 p e r  c e n t .
The p u r p o s e  o f  im m e d ia te  a i d  was n o t  c a r r i e d  t h r o u g h  
i n  p ro g ra m  d e v e lo p m e n t  s i n c e  t h e  a d m i n i s t r a t i o n  o f  t h e  ApW 
p r o g ra m  was p a t t e r n e d  a f t e r  t h e  P u b l i c  F a c i l i t i e s  Loan 
p r o g ra m .  When g i v i n g  money away,  you  s h o u l d  n o t  h a v e  t h e  
same s t a n d a r d s  a s  i n  l o a n i n g  money.  I n  a d d i t i o n ,  when t h e s e  
g r a n t s  w ere  matched w i t h  f u n d s  f rom  o t h e r  F e d e r a l  p r o g i a m s ,  
t h e  p r o c e s s i n g  cime f o r  t h e  g r a n t  was l i m i t e d  t o  t h e  sp eed  
o f  t h e  o t h e r  p r o g r a m .  The p r o g r a m  e s t a b l i s h e d  a  1 2 0 ' dap 
r e q u i r e m e n t  f rom  a p p l i c a t i o n  t o  o n - s i t e  em p lo y m en t .  A f t e r
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o n ly  a sh ort tim e i t  became apparent th a t  the a d m in is tr a t iv e  
p roced ures were e x ce ed in g  t h i s  tim e l i m i t ,  in  s p i t e  o f  e x tr a  
em ployees and o v e r t im e . The t o t a l  program as con ce iv ed  had 
alm ost a f a t a l  c o n f l i c t  betw een purpose and p ro ced u res .
This problem was compounded w ith  a new s t a f f  in  each  r e g io n a l  
o f f i c e  d e a l in g  w ith  l i t e r a l l y  hundreds o f  a p p l i c a t io n s ,  which  
had t o  be p r o c essed  by e n g in e e r in g ,  f i n a n c i a l ,  and l e g a l  
p e r so n n e l .  The management problem s were l e g io n .
C on tro l d e v ic e s  u s u a l l y  do e x i s t ,  i f  o n ly  a s  ten u ou s  
images in  th e  minds o f  th e  managers; most c o n t r o l  d e v ic e s  
are r e l a t i v e l y  s im p le .  The APW c o n tr o l  d e v ic e  in  Region V 
c o n s i s t e d  o f  a sim ple  columnar pad which recorded  some o f  
th e  p r o g r e ss  o f  each a p p l i c a t i o n .  S in ce  i t  was y e l lo w  in  
c o lo r ,  i t  became known as  th e  "yellow  th in g ,"  In order to  
be record ed , a l l  a p p l i c a t io n s  passed  through a c e n t r a l  
p o in t .  As th e  volume and p r e ssu re  in c r e a se d ,  t h i s  f e a tu r e  
became a b o t t l e n e c k  or was e a s i l y  b yp assed . In a d d i t io n ,  
the number o f  t a s k s  r ep o rted  was l im i t e d  t o  th e  w id th  o f  th e  
pad. The b ig g e s t  problem was th a t  on ly  one p erson  cou ld  use  
i t  or p o s t  i t  a t  a t im e .  Source data f low  to  th e  document 
became u n c e r ta in ,  and i t s  v a l i d i t y  s u f f e r e d .  Even i f  i t  had 
been s u c c e s s f u l ,  i t  was an e x  p ost  f a c t o  s t a t u s  r ep o rt  o f  
l i t t l e  v a lu e  t o  l i n e  or s t a f f .  F i n a l l y ,  any p u b l ic  works 
program g e n e r a te s  C o n g r e ss io n a l  i n t e r e s t ;  but a grant program 
r e a l l y  b r in g s  on th e  p r e s s u r e .  The APW o p e r a t io n s  s e c t i o n  
became a " f ir e  department" a t te n d in g  alm ost e n t i r e l y  to
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p r i o r i t y  i t e m s ‘ however, i t  i s  w e l l  t o  remember th a t  y e s t e r ­
day’ s r o u t in e  becomes to d a y ’ s p r i o r i t y .  Of major im portance, 
t h e r e f o r e ,  was the  immediate c o n t r o l  o f  th e  e n t ir e  p r o c ess  
through c o n t r o l l in g  each a p p l i c a t io n  and each su b - ta s k .
In n o v a t io n s  in  c o n t r o l  have p rogressed  from the  
Gantt ch art t o  the  pERT and th e  C r i t i c a l  Path sch ed u lin g  
d e v ic e s .  The l a t t e r  te c h n iq u e s  have been c h i ld r e n  o f  the  
computer r e v o lu t io n .  GPM ( C r i t i c a l  Path Method) and PERT 
(Program E v a lu a t io n  Review Technique) are p lan n ing  and. 
c o n t r o l  tec h n iq u e s  th a t  fo cu s  m anageria l a t t e n t io n  on key  
program d evelop m en ta l p a r t s .  Both use  a network which shows 
the  i n t e r r e l a t i o n s h i p  w ith  o th er  t a s k s ,  whereas the  e a r l i e r  
Gantt chart used b a rs  t o  in d ic a t e  t h i s  r e l a t i o n s h i p .  Not 
on ly  th e  e v e n ts  but a l s o  th e  e la p se d  tim e were charted  in  
the  PERT approach. This tech n iq u e  was developed  by the  
S p e c ia l  p r o j e c t s  O f f ic e  o f  th e  U. S. Navy in  th e  development 
o f  the P o la r i s  Weapons System in  195b . Time, in  such 
programs, was o f  the  e s s e n c e .  The program was developed  
d e d u c t iv e ly ;  th a t  i s ,  the r e s u l t s  d e s ir e d  were r e la t e d  to  
n e c e s s a r y  su b -ta s k s  u n t i l  the  source requirem ents o f  the  
e n t ir e  system  were d e f in e d .  S in ce  each su b -ta sk  has an 
e la p se d  time v a lu e ,  the le n g th  o f  tim e n e c e ssa r y  t o  com plete  
the  e n t i r e  p r o je c t  i s  known. A sim ple formula can be used  
t o  e s t im a te  the  tim e req u ired  fo r  each t a s k .  This a c t i v i t y ­
time formula i s  based on th r e e  e s t im a t e s .  There are the  
o p t im is t i c  co m p let ion  time ( a ) ,  most l i k e l y  com p letion
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time (b ) ,  and th e  most p e s s im i s t i c  com p letion  tim e ( c ) .  The 
most l i k e l y  tim e i s  weighed in  the  a c t i v i t y - t i m e  formula;
= a + 4b + c
A fte r  t h i s  sim ple l i t t l e  formula i s  used to  determ ine  
the tim e fo r  each e v e n t ,  the  in form ation  on a c t i v i t i e s  and 
e v e n ts  can be t r a n s la t e d  in t o  d a te s .  The c r i t i c a l  path  i s  
the lo n g e s t  p er io d  o f  tim e from b e g in n in g  to  end. I f  d e la y s  
occur h e r e ,  th e  whole p r o j e c t  s u f f e r s .  In complex s i t u a ­
t i o n s ,  e v e n ts  can on ly  be sequenced by use o f  a computer.
To f i n i s h  on tim e or sooner i s  the  aim o f  t h i s  type o f
c o n t r o l .  I t  i s  not unusual t o  v i s i t  a new c o n s t r u c t io n  s i t e
th a t  i s  a lm ost bare and hear a c o n s tr u c t io n  foreman y e l l i n g  
about b e in g  behind sc h e d u le .  PERT m o t iv a te s  th e  c r i t i c a l  
a c t i v i t i e s  t o  c o m p le t io n . Couple the  g o a l-a t ta in m e n t  record  
w ith  th e  obv iou s f l e x i b i l i t y ,  and th e  c r i t i c a l - p a t h  method 
should be co n s id ered  by any c o n tr o l - s y s te m  d e v e lo p e r .
The APW problem was co n sid ered  fo r  PERT a p p l i c a t io n .
The obv iou s g o a l  was th e  obtainment o f  o n - s i t e  c o n s t r u c t io n  
w ith in  th e  a l l o t t e d  time o f  120 days fo r  each s u c c e s s f u l  
a p p l ic a t io n .  B eg in n in g  w ith  t h i s  g o a l ,  th e  major s u b d iv i ­
s io n s  were tr a c e d  t o  r e c e ip t  o f  the  a p p l i c a t io n .  A f te r  the  
com p letion  o f  o n - s i t e  c o n s tr u c t io n ,  p o s t - g o a l  a c t i v i t i e s  
were a l s o  d e f in e d .  This sounds s im p le , but a c t u a l l y  peop le  
are r e lu c t a n t  t o  l e t  you know what th e y  are do in g . A good 
approach i s  fo r  each person  t o  a tten d  a sim ple t r a in in g  
s e s s io n  on PERT, and then  to  develop  h i s  or her own network.
l l i l
I n  t h i s  way t h e  w ho le  p r o j e c t  c a n  b e  d e f i n e d o  The m a j o r  
t a s k s  w ere  a r r a n g e d  i n  n e t w o r k  f o r m a t  b e g i n n i n g  w i t h  A p p l i ­
c a t i o n ,  G r a n t  O f f e r ,  P r e - C o n s t r u c t i o n ,  and C o n s t r u c t i o n ,  I t  
soon  became o b v i o u s  t h a t  t h e  n e t w o r k  was a l m o s t  l i n e a r ,  
e x c e p t  w here  a p p l i c a n t  a c t i v i t i e s  and  p r o g r a m - p e r s o n n e l  
a c t i v i t i e s  w e re  g o i n g  on s i m u l t a n e o u s l y .  T h ese  l a r g e  s u b ­
d i v i s i o n s  became known a s  s t a g e s .  R a r e l y  d i d  an  a p p l i c a t i o n  
go f ro m  t h e  a p p l i c a t i o n  t h r o u g h  t h e  c o n s t r u c t i o n  p e r i o d  
w i t h o u t  a d e l a y  b e t w e e n  t h e s e  p o i n t s .  W i t h i n  e a c h  s t a g e  
t h e  a c t i v i t y  t i m e  was c a l c u l a t e d  f o r  e a c h  i n d i v i d u a l  t a s k ;  
t h i s  gave  t h e  a c t i v i t y  t i m e  f o r  e a c h  s t a g e .
H ere  i s  how i t  w orked ;  The f i r s t  s t a g e  was t h e  
A p p l i c a t i o n  S t a g e ,  w h ic h  was made up o f  T a s k s  0 1 -0 7  - The 
a c t i v i t y  t i m e  o f  0 1 -o 6  was 5 d a y s  e a c h ;  t a s k  07 was 30 d a y s .
I f  a n  a p p l i c a t i o n  was r e c e i v e d  on O c t o b e r  1 an d  t h e  f o r m u l a  
was a p p l i e d ,  t h e  p r o b a b l e  c o m p l e t i o n  d a t e s  w ould  b e  T a sk  0 1 - -  
Octo 5 ,  T a sk  0 2 - - 0 c t .  10 ,  Task  0 3 — O c t .  1$ ,  T a sk  Oil -  O c t . 20, 
T a s k  0 ^ - - 0 c t o  25 ,  T a sk  0 6 - - 0 c t . 30 ,  and T a sk  0 7 - -N ov .  29 .
D e d u c t i v e  a n a l y s i s  i n d i c a t e d  t h a t  t h e  r e q u i r e m e n t s  
o f  t h e  s y s t e m  would  be  a s  f o l l o w s ;
1 .  P r o v i d e  d a i l y  t h e  s t a t u s  o f  e a c h  APW a p p l i c a t i o n  
a s  o f  t h e  c l o s e  o f  b u s i n e s s  t h e  p r e c e d i n g  d a y .
2 .  Show t h e  n e x t  t a s k  on e a c h  p r o j e c t  t o  be u n d e r ­
t a k e n ,  and a t a r g e t  d a t e  f o r  i t s  c o m p l e t i o n .
3 .  Show e s t i m a t e d  c o m p l e t i o n  d a t e s  f o r  e a c h  r e m a i n i n g  
t a s k  i n  t h e  c u r r e n t  s t a g e  on e a c h  p r o j e c t .
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1+. Show s u s p e n s e ,  o r  f o l l o w - u p  d a t e s  f o r  t a s k s  
s u s p e n d e d  f o r  a d d i t i o n a l  d a t a .
5 . Show t h e  w o r k “ l o a d  o f  e a c h  o r g a n i z a t i o n a l  u n i t .
6 . Show t h e  p r i o r i t y  o f  e a c h  a p p l i c a t i o n .
7o I n d i c a t e  t h e  p h y s i c a l  l o c a t i o n  o f  t h e  f i l e  
f o l d e r  0
A l l  o f  t h i s  had  t o  be  i n  a f o r m a t  t h a t  c o u l d  be  u s e d  by  l i n e  
and s t a f f .
At f i r s t  a  m a n u a l  d e s i g n  u s i n g  t h e  PERT s y s t e m  m o d i ­
f i e d  a s  a l i n e a r  r a t h e r  t h a n  a  n e t w o r k  p r e s e n t a t i o n  was 
d e v e l o p e d .  I t  was a l m o s t  i m m e d i a t e l y  a p p a r e n t  t h a t  s u c h  a  
s y s t e m  c o u l d  o n l y  b e  m a i n t a i n e d  u s i n g  EDP e q u i p m e n t .
To r e v i e w  t h e  p r o b le m ,  t h e  e s t a b l i s h m e n t  o f  c o n t r o l  
was t h e  m a j o r  c r i t e r i o n .  S e c o n d ,  t h e  c o s t  f a c t o r  was i m p o r ­
t a n t  b e c a u s e  no f u n d s  w ere  p r o v i d e d .  T h e re  was no t im e  f o r  
a j u s t i f i c a t i o n ,  w h i c h  h a s  t o  be  c l e a r e d  t h r o u g h  t h e  B u re a u  
o f  t h e  Budget , ,  I t  w as ,  t h e r e f o r e ,  d e c i d e d  t o  d e v e l o p  su ch  a 
s y s t e m  by  b o r r o w i n g  s u p p l i e s  and  t im e  f ro m  o t h e r  a g e n c i e s .  
T h i s  i s  m e n t i o n e d  a s  a c o n t r o l l i n g  c r i t e r i o n  o f  t h e  o u t p u t  
c o s t .  B e g g a r s  m us t  h a v e  s im p l e  dem ands .
The f i r s t  s t e p  was t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  o f  
t h e  r e s u l t s  w i t h  t h e  r e s o u r c e s .  A seco n d  f a c t o r  i n  d e a l i n g  
w i t h  f u n c t i o n s  was  t o  u s e  t h e  b r o a d e s t  d i v i s i o n  o f  l a b o r  t o  
c o v e r  e v e r y  p o s s i b i l i t y .  Only t h r e e  a c t i o n s  c o u l d  be t a k e n  
on a n y  one t a s k :
a .  C o m p l e t i o n  o f  t h e  t a s k .
li -̂3
b . S u sp en sion  o f  the  ta sk  ( a t t r i t i o n  in c lu d e d ) .
0 . R e te n t io n  o f  th e  f i l e  a t  th e  end o f  the day fo r  
fu r th e r  p r o c e s s in g .
To summarize, th e  r e s u l t s  req u ired  were an arrangement o f  
a d m in is tr a t iv e  in fo rm a tio n  about th e  e n t i r e  APW o p era tio n s  
which could be updated and p r in te d  q u ic k ly .
Here are th e  s te p s  which were tak en  t o  accom plish  
t h i s  end;
1 . The t a s k s  o f  a l l  s ta g e s  from i n i t i a l  rev iew  t o
f i n a l  com p let io n  were i d e n t i f i e d  and numbered
one through fo r ty - tw o .  T h is  became th e  f i r s t  
l i n e  under the  head ing .
2 . The n ex t  s tep  was to  determ ine p r o b a b i l i t y  tim e  
fo r  com p let ion  o f  each ta s k  o f  each current  
sta g e  by u s in g  th e  PERT a c t i v i t y  form ula. This  
would become l i n e  two o f  th e  r e p o r t .
3 . The t h ir d  l i n e  was th e  a c t u a l  com p letion  tim e  
fo r  a l l  com pleted t a s k s .  This was accom plished  
by g o in g  f i r s t  t o  the r e p o r ts  and second t o  the  
in d iv id u a l  f i l e .  At t im es  th e re  were q u e s t io n s  
as t o  what c o n s t i t u t e d  the  d e s ir e d  d a te .
I4.. Suspense data  was to  be shown on th e  fo u r th
l i n e .  A lthough some o f  the  requirem ents such
a s l o c a t i o n  or p r i o r i t y  were not in c lu d ed , a t  
t h i s  p o in t  th e  machine environment had t o  be 
c o n s id e r e d .  The r ea so n in g  o f  th e  required
c o n f i g u r a t i o n  and r e p o r t  f o r m a t  went  s o m e th in g  
l i k e  t h i s ;
a ,  E l e c t r i c  A c c o u n t i n g  M a ch in e s  w ou ld  n o t  be 
d e s i r a b l e  b e c a u s e  o f  t h e  l i m i t e d  p r i n t  a r e a .
b . The most  a v a i l a b l e  c o m p u te r  i n  t h e  a r e a  was 
t h e  IBM II4.OI, w h ic h  h a s  132 p r i n t  p o s i t i o n s .
Cc I n  o r d e r  t o  keep  b o r ro w e d  p a p e r  and  c o m p u te r
t i m e  t o  a minimum, e v e r y  p r i n t  l i n e  and  
p r i n t  p o s i t i o n  would  be  u s e d ,
d .  S i n c e  d a t e s  make up t h e  m a j o r i t y  o f  t h e
d a t a ,  t h i s  i n f o r m a t i o n  must  be  shown i n  i t s  
s i m p l e s t  f o r m ~ - t h e  J u l i a n  d a t e ,  J u l i a n  
d a t e s  a r e  d e t e r m i n e d  by  n u m b e r in g ,  c o n s e c u ­
t i v e l y ,  e a c h  day  o f  t h e  y e a r  f rom  001  t o  3&S 
Most o f f i c e  c a l e n d a r s  h ave  t h e  J u l i a n  d a t e  
w r i t t e n  b e lo w  t h e  u s u a l  p r e s e n t a t i o n ,  e . g . ,  
J a n u a r y  1 ~ 001,  O c t o b e r  8 = 281 .  ( I f  c o s t  
had  n o t  b e e n  a  c r i t e r i o n ,  t h i s  a p p r o a c h  
would  n o t  have  b e e n  u s e d  s i n c e  p e o p l e  
n o r m a l l y  do n o t  u s e  t h i s  t y p e  o f  d a y - o f - - t h e -  
y e a r  d e t e r m i n a t i o n . )  T h i s  i s  an  i n s t a n c e  
w h ere  a n t h r o p o c e n t r i c i s m  was o v e r r i d d e n  by  
c o s t .
8 . S i n c e  num bers  o r  c o d e s  a r e  more e c o n o m i c a l  
t h a n  w o r d s ,  s u ch  sym bo ls  w i l l  be  u s e d  t o
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i d e n t i f y  s t a t e ,  a t t r i t i o n  s t a t u s ,  p r i o r i t i e s ,  and 
l o c a t i o n  o f  f i l e s .
N e x t ,  th e  system  and th e  hardware environm ent were 
combined. There were fou r  l i n e s  o f  data  fo r  each p r o j e c t ,  
arrayed  as f o l lo w s ;
B eg in n in g  in  th e  l e f t - h a n d  margin on th e  f i r s t  l in e  
appeared th e  c a p t io n s  f o r  s t a t e ,  p r o je c t  number, and t a s k  
numbers one through f o r ty - tw o  (STPRJ 01 02  03 Ol|. oS 06 07 
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Tasks 01-07  made up th e  a p p l i c a t io n  sta g e  or Stage I. 
Task 01 was th e  Program O f f i c e r ’ s Review o f  th e  a p p l i c a t io n .  
Task 02 was the  E n g in eer in g  Review, e t c .  Task I4.2 was the  
f i n a l  10 per cen t r e q u i s i t i o n .
On the  secon d , t h i r d ,  and fo u r th  l i n e s  th e  s t a t e  
code used  was a standard cod e . The p r o j e c t  number was the  
s e q u e n t ia l  numbering a p p l ie d  as a p p l i c a t io n s  were r e c e iv e d .  
The s t a t e  code 26 stood  f o r  th e  s t a t e  o f  M is so u r i ,  and 002 
stood fo r  th e  a p p l i c a t io n  or p r o je c t  number. In  t h i s  ca se  
26002 s tood  fo r  th e  APW a p p l i c a t io n  o f  Lake Lotawanna, 
M isso u r i .  None o f  th e  f o l lo w in g  in fo rm a tio n  a c t u a l l y  
p e r ta in e d  t o  t h i s  r e a l  a p p l i c a t io n .
The rem aining d i g i t s  on l i n e  2 , read in  groups o f  
th ree  d i g i t s ,  r e p r e se n te d  th e  SCAT or p r o b a b i l i t y  date  o f  
com p let io n  fo r  each t a s k .  The rep o rt  would now look  l ik e  
t h i s :
STPRJ 01 02 03 Oil- 05 06 07 
2 6 0 0 2 2 7 0 2 8 I 2 8 6 2 9 I 296301036
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L in e  t h r e e ,  a s  d i s c u s s e d  a b o v e ,  shows t h e  a c t u a l  
c o m p l e t i o n  d a t e s  f o r  e a c h  o f  t h e s e  t a s k s .  T h e se  d i g i t s  a r e  
a l s o  r e a d  i n  g r o u p s  o f  t h r e e s  a f t e r  t h e  s t a t e  and  p r o j e c t  
code. The r e p o r t  would  now l o o k  l i k e  t h i s ;
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Some o f  t h e  s p e c i f i c  r e q u i r e m e n t s  o f  o u r  s y s t e m  h ave  b e e n  
met, n a m e ly ;
1„ By u p d a t i n g  t h i s  s y s t e m  t h e  s t a t u s  o f  e a c h  APW
a p p l i c a t i o n  c o u l d  be  d e t e r m i n e d  a s  o f  t h e  c l o s e
o f  b u s i n e s s  t h e  p r e c e d i n g  d a y .  The d a t a  shows 
t h e  d a t e  o f  c o m p l e t i o n  o f  e v e r y  t a s k .  F o r  
e x a m p le ,  T a sk  02 ,  t h e  E n g i n e e r i n g  R ev iew ,  was 
c o m p l e t e d  on 278 o r  O c t o b e r  S .
2. The n e x t  t a s k  t o  be  c o m p l e t e d  i s  T a sk  05,  s i n c e
l i n e  3 i s  b l a n k  a t  t h i s  p o i n t .
3 . E s t i m a t e d  c o m p l e t i o n  d a t e s  a r e  shown f o r  t h e  
r e m a i n i n g  t a s k s  on e a c h  p r o j e c t .  F o r  ex a m p le ,  
t h e  SCAT t i m e  ( p r o b a b i l i t y )  f o r  Task  05 i s  296  
o r  O c t o b e r  23.
The e m e rg e n c e  o f  a b a r  “- c h a r t  a r r a n g e m e n t  i s  a p p a r e n t ,  
b u t  SCAT i s  d i f f e r e n t  f rom  a  u s u a l  b a r  c h a r t  i n  t h a t  i t  h a s  
s o m e th in g  t o  s a y .
Now we c a n  s o l v e  o u r  o t h e r  p r o b l e m s .  S u s p e n s e  d a t e s  
c an  be  p l a c e d  on l i n e  I4. a s  f o l l o w s ;
1kl
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S i n c e  T a sk  oS i s  t h e  P ro g ra m  O f f i c e r ' s  F i n a l  A p p l i c a t i o n  
Review, t h e  r e p o r t  now I n d i c a t e s  t h a t  t h i s  t a s k  h a s  b e e n  
s u s p e n d e d  f o r  a d d i t i o n a l  d a t a  u n t i l  O c t o b e r  2 5 «
The n e x t  p r o b le m  was  t h e  i n d i c a t i o n  o f  p r i o r i t y  and 
f i l e  l o c a t i o n .  At t h i s  p o i n t  i t  was  n e c e s s a r y  t o  d e t e r m i n e  
t h e  amount o f  p r i n t i n g  s p a c e  l e f t  on e a c h  l i n e .  The 
g r e a t e s t  number  o f  p r i n t  l o c a t i o n s  f o r  an y  l i n e  on most  
li|.01 c o m p u t e r s  i s  132 .  Two p o s i t i o n s  had  b e e n  u sed  f o r  s t a t e ,  
t h r e e  f o r  p r o j e c t  num ber ,  and t h r e e  e a c h  f o r  I4.2 t a s k s ,  o r  a 
t o t a l  o f  1 3 1 . The r e m a i n i n g  sp ace  would  be  u s e d  f o r  
p r i o r i t y  and  f i l e  l o c a t i o n  c o d e s  on s e p a r a t e  l i n e s .  P r i o r i ­
t i e s  w ere  i n d i c a t e d  by  a  symbol  i n  t h e  f i r s t  l e f t - h a n d  co lum n 
n e a r e s t  t h e  m a r g i n  o f  l i n e  3 . An a s t e r i s k  m ean t  t o p  
p r i o r i t y ,  t h e  l e t t e r  A t h e  n e x t  p r i o r i t y ,  e t c .  The f i l e  
l o c a t i o n  code  was l o c a t e d  on l i n e  I4. i n  t h e  l e f t - h a n d  m a r g i n .  
L e t t e r s  w h ic h  would  be  e a s i l y  r e c o g n i z e d  w e re  u s e d ,  e . g . ,
"E" f o r  E n g i n e e r i n g ,  "L" f o r  l e g a l ,  e t c .  I f  t h e  p o s i t i o n  
was b l a n k  t h e  f i l e  f o l d e r  was  i n  t h e  c e n t r a l  f i l e s .
The f i n i s h e d  SCAT r e p o r t  l o o k e d  l i k e  t h i s ;
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I f  th e  date  o f  t h i s  rep ort i s  0I4.3 or February 12,  
s e v e r a l  t h in g s  can be determ ined:
A p p l ic a t io n  26002 has y e t  t o  r e c e iv e  C en tra l  O f f ic e  
Approval, Task 0 7 . I t s  p r i o r i t y  i s  low, "B ," and th e  f i l e  
f o ld e r  i s  lo c a te d  in  th e  f i l e s  s in c e  no l e t t e r  code i s  found 
on l i n e  ij..
A p p l ic a t io n  26003 has th e  h ig h e s t  p r i o r i t y ,  "*." On 
February I4., C e n tr a l  O f f ic e  approved t h i s  a p p l i c a t io n .  The 
SCAT time was, t h e r e f o r e ,  extended  in to  S ta te  I I ,  th e  Grant 
O ffer  S ta g e .  This SCAT tim e i s  c a lc u la t e d  on th e  d ate  o f  
t h i s  ap p rova l, thu s each s ta g e  i s  keyed t o  th e  date  o f  the  
l a s t  ta sk  o f  th e  p reced in g  s t a g e ,  excep t in  the  ca se  o f  
Stage I ,  which i s  keyed t o  th e  date  th a t  th e  a p p l i c a t io n  
was r e c e iv e d ,  th a t  i s .  Task 01 SCAT time i s  f i v e  days a f t e r  
t h i s  d a te .  A p p l ic a t io n s  26002 and 26003  were r e c e iv e d  on 
271  or September 28.
The d e s ir e d  c h a r a c t e r i s t i c s  o f  th e  system  had been  
a ch iev ed , ex cep t fo r  the  i n d ic a t io n  o f  th e  w ork-load  o f  each  
s e c t io n  o f  APW o p e r a t io n s .  Each s e c t io n  co u ld , o f  c o u r se ,  
go through th e  r ep o rt  and l i s t  th e  a p p l i c a t i o n s / p r o j e c t s  by 
t a s k s .  I t  would be e a s i e r  t o  do t h i s  by the  computer, but 
at  f i r s t  la c k  o f  f in a n c e s  demanded th a t  t h i s  be d e layed  
s in c e  a b a s ic  c r i t e r i o n  was t o  borrow computer t im e .  I t  
seemed apparent th a t  i t  would be p o s s ib l e  t o  borrow computer 
t im e, but t o  borrow s to r a g e  was out o f  th e  q u e s t io n ;  t h e r e ­
f o r e ,  th e  e n t ir e  p r o je c t  was kept on ca rd s , which could be
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u s e d  b y  a n y  l i+01 r e g a r d l e s s  o f  c o n f i g u r a t i o n .
I n  a  p e r i o d  o f  two w eeks  t h e  s y s t e m  was  program m ed,  
t e s t e d ,  and  i n  o p e r a t i o n  u s i n g  b o r ro w e d  h a r d w a r e .  W hile  one 
o t h e r  g o v e rn m e n t  a g e n c y  h e l p e d  w ' i th  t h e  k e y p u n c h i n g  n e c e s ­
s a r y  t o  b u i l d  t h e  f i l e  w i t h  h i s t o r i c a l  d a t a ,  c i v i l i a n  f i r m s  
w ere  more g e n e r o u s  w i t h  t h e i r  h a r d w a r e .  S i n c e  a  s t a f f  o f  
EDp p e o p l e  was  n o t  a v a i l a b l e ,  t h i s  a c t i o n  was t r u l y  an  
a d m i n i s t r a t i v e  e f f o r t .  When t h e  s u c c e s s  o f  SCAT was e v i d e n t  
s t e p s  were t a k e n  t o  c o n t i n u e  i t  l e g i t i m a t e l y  a s  a  s i x  
m o n t h s ’ e x p e r i m e n t a l  p r o g r a m .
T h e r e  i s  a n  o l d  s a y i n g  i n  t h e  Navy;  "T h a t  w h ic h  
d o e s n ' t  o r i g i n a t e  i n  t h e  B u r e a u  o f  S h i p s  i s  no  d a r n  g o o d , "  
T h a t  w h ic h  o r i g i n a t e s  i n  t h e  r e g i o n a l  o f f i c e s  w i t h o u t  
c e n t r a l  o f f i c e  k n o w le d g e  seemed "no d a r n  good"  t o  CPA and 
HHFA i n  W a s h i n g t o n .  The f a c t  t h a t  SCAT was  d e v e l o p e d  and  
w o r k in g  i n  R e g io n  V w i t h o u t  t h e  k n o w le d g e  o f  W a s h i n g to n  was 
n o t  a s  i m p o r t a n t  t o  th e m  a s  was t h e  l a c k  o f  c o - o r d i n a t i o n .  
F o r  a t i m e  i t  a p p e a r e d  t h a t  i t  would  become a d e t r i m e n t  t o  
t h e  R e g i o n a l  A d m i n i s t r a t o r  and  t h e  R e g i o n a l  D i r e c t o r  r a t h e r  
t h a n  a c o m p l im e n t  t o  t h e i r  a d m i n i s t r a t i v e  a b i l i t y .  F i n a l l y ,  
a p p r o v a l  was  g r a n t e d ,  b u t  n o t  b e f o r e  t h e  c a p a c i t y  t<'’ b o r ro w  
t i m e  became s e v e r e l y  t a x e d .  O t h e r  F e d e r a l  i n v e s t i g a t i o n s  
h ave  n o t e d  t h e  f a c t  t h a t  im proved  s y s t e m s  q u i t e  o f t e n  
d e v e l o p  i n  t h e  f i e l d .
W i th  s i x  m o n t h s '  o p e r a t i o n  a s s u r e d ,  r e f i n e m e n t s  o f  
t h e  s y s t e m s  w ere  i n v e s t i g a t e d .  One o f  t h e  e a r l y  p r o b le m s
ISO
was source  d a ta .  The o r i g i n a l  system  c a l l e d  fo r  each  
person  who perform ed a ta s k  t o  in d ic a t e  t h i s  a c t io n  by 
check ing  a l i s t  o f  a l l  t a s k s  and in d ic a t in g  th e  s t a t e  
p r o j e c t ,  number, and d a te .  This proved unworkable because  
o f  inadequate  com pliance or noncom pliance. The obvious  
answer was c y b e r n e t i c s —program th e  computer to  produce  
every  p o s s i b l e  ty p e  o f  source  data  t h a t  could  be subm itted  
d a i l y  fo r  each t a s k .  The source  data  in  q u e s t io n  would be 
punched card s  produced at th e  same tim e r e p o r ts  were p r in te d  
by th e  computer. These card s  would in d ic a t e  s t a t e  and p r o je c t  
number a s  w e l l  a s  th e  next t a s k  number in  each c a s e .  They 
would th en  be g iv e n  t o  th e  p erso n  or s e c t i o n  do in g  th e  work, 
and when a t a s k  was com pleted th e  p erson  doing so would s ig n  
each card and send i t  t o  th e  computer. A l l  card s n ot used in  
one day would be thrown away; c o n se q u e n t ly ,  no one had to  
account fo r  t h e s e  c a r d s .  The computer would reproduce th o se  
t h a t  were needed fo r  th e  n ex t  day. T h is  appears a s  a w aste  
s in c e  o n ly  about one hundred o f  a thousand card s were used  
d a i l y .  The thousand card s c o s t  o n ly  about a d o l l a r ,  y e t  
many man hours would have been  l o s t  i f  an attem pt had been  
made t o  f i l e  t h e s e  c a r d s .  The major advantage was th a t  no 
keypunching was r e q u ir e d .  Each tim e a hums-n t r a n s c r ib e s  
d ata , e r r o r s  are  made. By u s in g  t h i s  autom atic  t e c h n iq u e ,  
accu racy  g r e a t l y  in c r e a s e d .  Of c o u r se ,  b lank ca rd s  could  be 
used i f  more than one ta s k  was com pleted  in  one day.
The o th e r  p o s s i b l e  a c t io n s  b e s id e s  co m p le tio n  o f  the
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t a s k  c o u l d  be p e r f o r m e d  by  a p e r a o n - ^ s u s p e n s i o n  o f  p r o c e s s i n g  
o r  r e t e n t i o n  o f  t h e  f i l e  f o r  c o m p l e t i o n  t h e  n e x t  d ay .  
P r o c e s s i n g  c o u l d  be  s u s p e n d e d  f o r  a d d i t i o n a l  d a t a ;  t h i s  
p r o c e d u r e  was a l r e a d y  known i n  t h e  o f f i c e  by  t h e  ac ronym  SAD. 
T h i s  was  i n d i c a t e d  on t h e  SCAT r e p o r t  by  l i n e  I4.0 I n  a d d i t i o n ,  
f a i l u r e  t o  c o m p l e t e  a t a s k  meant  t h a t  t h e  f i l e  l o c a t i o n  had 
t o  be  i n d i c a t e d  on t h e  SCAT r e p o r t .  A g a in  t h e  c o m p u te r  was 
c a l l e d  on t o  p e r f o r m  t h i s  p r o d u c t i o n  o f  s o u r c e  d a t a .  The 
l i n e  p e r s o n n e l  now w ere  g i v e n  e v e r y  c a r d  n e c e s s a r y  f o r  
r e p o r t i n g  a n y  a c t i o n s .  T h i s  c o m p l e t e s  w ha t  i s  known a s  a 
c l o s e d - l o o p  s y s t e m .  The c o m p u te r  p r o d u c e d  i t s  own i n p u t „
I t  i s  t h a t  h i g h l y  d e s i r a b l e  s t a t e  i n  an y  s y s t e m  known a s  
s o u r c e - d a t a  a u to m a t io n , ,  The c y b e r n e t i c  c y c l e  was  c o m p l e t e .
D u r i n g  t h i s  t i m e  t h e  SCAT r e p o r t  was  b e i n g  r e f i n e d .
At f i r s t  a i l  p r o j e c t s  w ere  l i s t e d .  I n  o r d e r  t o  im prove  t h e  
c o n t r o l  and  c r e a t e  a  more m a n a g e a b le  p i p e l i n e  l o a d ,  t h o s e  
a p p l i c a t i o n s  h a v i n g  p r i o r i t y  were  p r i n t e d  i n  t h e  r e p o r t  f rom  
T u e sd a y  t h r o u g h  F r i d a y .  T h i s  r e p o r t  was e n t i t l e d  t h e  D a i l y  
A c t i v i t y  R e p o r t .  On Monday a l l  APW a p p l i c a t i o n s  and p r o j e c t s  
were p r i n t e d  i n  a  r e p o r t  c a l l e d  t h e  M a s t e r  R e p o r t .  I n  t h i s  
way t h e  e f f o r t s  o f  t h e  o p e r a t i o n s  s t a f f  were  d i r e c t e d  t o  
p r i o r i t y  i t e m s ,  and  t h e  SCAT r e p o r t s  c a r r i e d  i n f o r m a t i o n  on 
t h o s e  p r o j e c t s  h a v i n g  a c h a n g i n g  s t a t u s .  The w o r k - l o a d  repor t -  
known a s  t h e  Task  A u d i t  was  p r o d u c e d  t w i c e  a m o n th .  I t  
c o n s i s t e d  o f  a  s e q u e n t i a l  l i s t i n g  b y  t a s k  n u m b er .  A l l  o f  t h e  
r e p o r t s  w ere  p r o d u c e d  i n  m u l t i - c o p i e s ,  w h ic h  m a tc h e d  o p e r a ­
t i o n a l  d i v i s i o n s .
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The T ask  A u d i t  s t i l l  d i d  n o t  s a t i s f y  t h e  n ee d  f o r  
c u r r e n t  w o r k - l o a d  I n f o r m a t i o n .  The new a u t o m a t e d  s o u r c e  
d a t a  c o u l d  s u p p l y  t h e  a n s w e r .  I n  o r d e r  t o  d i s t r i b u t e  t h e  
c a r d s  t o  t h e  p e o p l e  p e r f o r m i n g  e a c h  o f  t h e  num bered  t a s k s ,  
i t  was  n e c e s s a r y  t o  s o r t  t h e  c a r d s  by  t a s k .  T h i s  d e c k  t h e n  
r e p r e s e n t e d  t h e  w o r k - l o a d .  Two r e p o r t s  w ere  g e n e r a t e d  f rom  
t h i s  s o u r c e .
One r e p o r t  was  a D a i l y  T ask  A u d i t  w h ic h  i n d i c a t e d  
t h e  t a s k s  t o  be  p e r f o r m e d ,  l i s t i n g  them  by  s t a t e  and p r o j e c t  
a s  w e l l  a s  show ing  t h e  SCAT d a t e  o r  SAD d a t e  when a p p l i c a b l e .  
T h i s  r e p o r t  w en t  t o  t h e  v a r i o u s  s e c t i o n  c h i e f s  t o  i n d i c a t e  
t h e i r  w o r k - l o a d ,  j u s t  a s  t h i s  same i n f o r m a t i o n  was  i n d i c a t e d  
by  t h e  c a r d s  t o  e a c h  p e r s o n  who p e r f o r m e d  a n  o p e r a t i o n  t a s k .
The a d m i n i s t r a t i o n  o f  APW r e q u i r e d  a n o t h e r  r e p o r t .  
T h i s  was  t h e  T a sk  A u d i t  Summary w h ic h  p r e s e n t e d  t h e  w o r k - l o a d  
i n  m e a n i n g f u l  t o t a l s .  Armed w i t h  t h i s  r e p o r t ,  t h e  R e g i o n a l  
D i r e c t o r  c o u l d  t e l l  a t  a  g l a n c e  t h e  s t a t u s  o f  t h e  p i p e l i n e .
He c o u l d  p i n  p o i n t  o b v i o u s  t r o u b l e  s p o t s  and  a l l o c a t e  h i s  
r e s o u r c e s  a c c o r d i n g l y .  U s in g  t h e  D a i l y  A c t i v i t y  o r  t h e  
M a s t e r  R e p o r t ,  he  c o u l d  a n s w e r  a n y  a p p l i c a n t  o r  C o n g r e s s i o n a l  
i n q u i r y  a b o u t  t h e  s t a t u s  o f  any  p a r t i c u l a r  i t e m  w i t h o u t  
h a v i n g  t o  u s e  t h e  f i l e .  Prom c l e r k  t o  b o s s  t h e  same a c c u r a t e  
d a t a  was b e i n g  u s e d ,  i n  t h e  c o r r e c t  f o rm a t  f o r  e a c h .
O t h e r  s m a l l e r  r e f i n e m e n t s  w ere  a u g m e n te d .  F o r  
ex a m p le ,  i n  t h e  b e g i n n i n g  e a c h  SAD d a t e  on l i n e  I4. had  t o  be 
removed by  u s i n g  s p e c i a l  i n p u t  c a r d s  f o r  t h a t  p u r p o s e .  T h i s
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was improved by programming the  computer t o  remove th e  SAD 
date when th e  t a s k  was com p leted .
Other m ean in gfu l proced u res  were d en ied  because  o f  
la ck  o f  fu n d s . One such improvement was th e  computer prepara­
t io n  o f  r ep o r t  data  in  machine language com p atib le  w ith  the  
C e n tr a l  O f f ic e  EDP system .
The r e p o r t in g  o f  key a c t i o n s  t o  th e  C en tr a l  O f f ic e  
concerns o n e - th ir d  o f  th e  l\.2  t a s k s .  B efore  SCAT th e  in a d e ­
quacy o f  in fo r m a tio n  t o  th e  C en tr a l  O f f ic e  was a problem in  
every  r e g io n a l  o f f i c e .  Some had an in c id e n c e  o f  erro r  in  
e x c e s s  o f  So per c e n t .  The SCAT system  reduced th e  in c id en ce  
o f  err o r  to  7 per c en t  in  Region V. T his cou ld  have been  
fu r th e r  reduced i f  th e  C e n tr a l  O f f ic e  had p rov id ed  funds  
s u f f i c i e n t  t o  perm it programming th e  p r o d u ct io n  o f  cards fo r  
t h e i r  system  a t  th e  same tim e th e  SCAT d ata  was b e in g  produced, 
The la c k  o f  involvem ent o f  a d m in is tr a to r s  a t  th e  Washington  
l e v e l  s p e l l e d  th e  doom f o r  any such u n i f i e d  system . The 
support and le a d e r s h ip  o f f e r e d  by th e  R eg io n a l D ir e c to r ,
CPA, Region V, and th e  R eg io n a l  A d m in is tra to r ,  HHPA, R egion V, 
was in  sharp c o n tr a s t  t o  t h i s  a t t i t u d e .
The d a i l y  SCAT system  cou ld  be diagrammed in  a c i r c l e  
or c lo s e d - lo o p  fa s h io n  s im i la r  t o  a fa c e  o f  a c lo c k .
B eg in n in g  a t  th e  one o ' c l o c k  p o s i t i o n ,  the  p e r so n  perform ing  
the  ta s k  subm itted  one o f  th r ee  card s  ( ta s k  co m p le t io n , SAD, 
or l o c a t i o n ) .  At th e  th r e e  o 'c lo c k  p o s i t i o n  th e  cards were 
so r te d  by s t a t e  and p r o je c t  number. At the  f i v e  o 'c lo c k
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p o s i t i o n  th e  computer program went in t o  o p e r a tio n  and produced  
th e  D a i ly  A c t i v i t y  or Master Report (depending on th e  day o f  
th e  w eek ). At s i x  o ’ c lo c k  i t  updated i t s e l f  by producing a 
new card which in c lu d e d  th e  updated in fo rm a tio n ;  i t  a l s o  
produced th e  n ex t  d a y ’ s input a t  th e  same t im e .  At the  
seven  o ’ c lo c k  p o s i t i o n  t h e s e  card o u tp u ts  were so r ted  by 
s t a t e  and p r o j e c t  number. At th e  n in e  o ’ c lo c k  p o s i t i o n  th e y  
were run through th e  computer to  produce th e  Task Audit and 
Task Audit Summaries. F i n a l l y ,  a t  th e  e le v e n  o ’ c lo c k  p o s i ­
t i o n  th e  r e p o r t s  and cards were sen t  t o  th e  v a r io u s  s e c t io n s  
fo r  th e  n ex t  d a y ’ s a c t i v i t y .  Thus, th e  system  was a com pleted  
loop  or c i r c l e .
The computer o p e r a t io n  was done on a c o n tr a c t  b a s i s .  
Although two runs were made o f  th e  r e p o r t s  in  order t o  su pp ly  
s u f f i c i e n t  c o p ie s ,  th e  whole o p e r a t io n  too k  l e s s  than  one 
hour o f  IBM lii-Ol computer t im e .  B e fo re  SCAT, f u l l - t i m e  
c le r k s  were used t o  se a rc h  fo r  f i l e s  and supply  in fo rm a tio n  
t o  th e  "ye llow  t h in g ."  T h is  inadequate  system  c o s t  a p p r o x i­
m ate ly  $825 per  month compared t o  ap p rox im ate ly  $B50  fo r  
SCAT. In  a d d i t io n  t o  th e  p lanned r e s u l t s  o th er  b e n e f i c i a l  
e f f e c t s  r e s u l t e d ;
1 . In c r e a se d  g o a l  o r i e n t a t i o n
2 . Improved s t a f f i n g
3 . Reduced c r i s e s  and b o t t l e n e c k s
I4.. Improved team s p i r i t
5 .  Improved i n d o c t r in a t io n  o f  new em ployees
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There were o th er  u n s u c c e s s fu l  a t t r i b u t e s ;
a .  The f i l e  lo c a t io n  r o u t in e  was never  more 
than 80 per cent a c c u r a te .  (T his  r e p r e ­
sen ted  a 100 per  cen t  improvement over the  
manual sy s te m s .)
b .  The rap id  development w ith  l im i t e d  p a r a l l e l  
t e s t i n g  c r e a te d  many c h a o t ic  days fo r  an 
a lre a d y  overloaded s t a f f .
0 .  Inadequate t r a in in g  and o p e r a t io n a l  m a te r ia l  
took  i t s  t o l l  in  ca u s in g  many a u d it s  o f  the  
d a t a .
d. The use  o f  J u l ia n  d a te s  c r e a te d  c o n fu s io n  
a t  f i r s t .
e .  F i n a l l y ,  th e  major problem s were b e h a v io r a l .  
One o f  th e s e  has been m en tioned—th e  f a i l u r e  
t o  e s t a b l i s h  rapport w ith  th e  W ashington OF 
and HHFA a g e n c ie s .  The system  was c o n s t a n t ly  
in  th e  p o s i t i o n  o f  b e in g  a "can r a t t l e r , "  
begging  fo r  funds.
The b a s ic  system  was deve lop ed  w h ile  one key person  
was on l e a v e .  Upon h i s  retu rn  th e re  were many t r y in g  hours 
devoted  to  co n v in c in g  t h i s  person  th a t  a workable system  
cou ld  be developed  in  h i s  ab sen ce .
One e a r ly  problem was se cu r in g  th e  c o -o p e r a t io n  o f  
p e r so n n e l  in  f i l l i n g  out source documents; however, once the  
source data  was autom ated, the computer would p o in t  the  f in g e r
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d a i l y  a t  t t i e  m a l i n g e r e r . T h i s  i s  a n  e x c e l l e n t  exam ple  o f  
how a c o m p u te r  c a n  c o n t r i b u t e  t o  t h e  s o l u t i o n  o f  a  p o o r  
b e h a v i o r a l  s i t u a t i o n .  T h i s  p r o b le m  was e s p e c i a l l y  a c u t e  w i t h  
t h e  l e g a l  s t a f f ,  p r o b a b l y  f o r  two r e a so n s .
F i r s t ,  t h e  l a w y e r s  w ere  n o t  u n d e r  t h e  R e g i o n a l  
D i r e c t o r  i n  t h e  s c a l a r  o r g a n i z a t i o n a l  s t r u c t u r e  b u t  r a t h e r  
o c c u p i e d  a  p a r a l l e l  p o s i t i o n .  Prom t h i s  v a n t a g e  p o i n t  t h e y  
c o u l d  r e f u s e  t o  h a v e  a n y t h i n g  t o  do w i t h  t h e  c a r d s  and 
e n t r u s t  t h e  r e p o r t i n g  f u n c t i o n  t o  s e c r e t a r i e s .  O m is s io n s  
n a t u r a l l y  o c c u r r e d .
S eco n d ,  l a w y e r s  a r e  t r a i n e d  t o  s o l v e  p r o b l e m s  by  
i n d u c t i o n  t h r o u g h  c a s e  s t u d i e s .  They r e a s o n  f ro m  t h e  p a r ­
t i c u l a r  t o  t h e  g e n e r a l ;  t h e r e f o r e ,  an y  l o g i c  f ro m  t h e  
g e n e r a l  t o  t h e  p a r t i c u l a r  i s  s u s p e c t .  S y s te m s  w ork  em ploys  
such  l o g i c .
A l l  o f  t h e s e  p r o b le m s  w ere  n o t  d e s t r u c t i v e ,  o n l y  
a n n o y i n g ,  r e q u i r i n g  p a t i e n c e  and t a c t .  A r u l e  o f  thumb f o r  
any  s y s t e m s  p e r s o n  i s  t o  t r y  t o  f o c u s  a l l  c r i t i c i s m  upon  
h i m s e l f  r a t h e r  t h a n  upon  t h e  s y s t e m .  A sh rew d p e r s o n  c a n  
s u r v i v e  a b a d  o p i n i o n  h e l d  by  o t h e r s ;  a s y s t e m  c a n n o t  e v e n  
d e f e n d  i t s e l f ,
SCAT was  s t i l l  o n l y  h a l f  a  l o a f .  As an  a d m i n i s t r a ­
t i v e  t o o l  i t  had  a n  e v e n  h i g h e r  d e s t i n y .  A l t h o u g h  L u t h e r  
G u l i c k ' 8 Works a r e  o l d ,  t h e y  a r e  n o t  w i t h o u t  m ea n in g  t o d a y  
b e c a u s e  d a t a - p r o c e s s i n g  i s  o p e r a t i o n a l  and non  b e h a v i o r a l ;  
h i s  f o r m u l a  o f  POSDGORB c o u l d  be a p p l i e d  t o  SCAT, SCAT in d e e d
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a i d e d  p l a n n i n g ,  o r g a n i z i n g ,  s t a f f i n g ,  d i r e c t i n g ,  c o - o r d i n a t i n g ,  
and r e p o r t i n g 5 b u t  i t  l a c k e d  a  b u d g e t  r e s p o n s e »  F unds  d i d  
n o t  p e r m i t  w o rk -m e a s u re m e n t  s t u d i e s  o f  t h e  SCAT d a t a ;  h o w e v e r ,  
a  work m e a s u re m e n t  o p p o r t u n i t y  d i d  a r i s e  i n  t h e  U rban  Renew al  
B ra n c h  o f  R e g io n  V» The p u r p o s e  o f  t h e  s y s t e m  was t h e  
m o n t h l y  r e p o r t i n g  o f  t h e  d a i l y  work m e a s u r e m e n t s .  The 
r e s u l t s  d e s i r e d  w e re  a  m a n / h o u r  e x p e n d i t u r e  r e c o r d  d i v i d e d  
i n t o  p r o f e s s i o n a l  and c l e r i c a l  d i v i s i o n s ,  a n  h o u r  summary by  
p r o j e c t ,  and an  a u d i t  r e p o r t  l i s t i n g  by  e x c e p t i o n s  o f  t h o s e  
p e r s o n s  who r e p o r t e d  e i t h e r  o v e r  o r  u n d e r  t h e  r e q u i r e d  
n o r m a l  d u t y  h o u r s .
A s y n o p s i s  o f  t h e  m e c h a n i c s  o f  t h e  s y s t e m  w ere  a s
f o l l o w s ;
a .  Each  s t a f f  member was g i v e n  100 p r e - p u n c h e d  
c a r d s  i n d i c a t i n g  t h e  s t a f f  m em bers '  name, 
s e c t i o n ,  and t y p e  ( c l e r i c a l  o r  p r o f e s s i o n a l ) »  
bo A f t e r  c o m p l e t i o n  o f  a  t a s k  t h e  s t a f f  member 
r e c o r d e d  on t h e  p r e - p u n c h e d  c a r d  t h e  s t a t e ,  
p r o j e c t  num ber ,  t a s k  num ber ,  and  amount o f  
t i m e  r e q u i r e d  t o  c o m p l e t e  t h e  t a s k ,
Co The c a r d s  w ere  c o l l e c t e d  d a i l y  and t h e
r e p o r t s  p r o c e s s e d  m o n t h l y .  T h i s  s y s t e m  i s  
m e n t i o n e d  b e c a u s e  o f  i t s  o b v i o u s  c o m p a t i ­
b i l i t y  w i t h  SGATo A l l  t h e  SCAT i n p u t  n e e d s  
t o  p e r f o r m  t h i s  a c t i o n  i s  t h e  t i m e  r e q u i r e d  
f o r  t h e  t a s k s .
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The s y s t e m  s a v e d  306 man h o u r s  p e r  month  b e s i d e s  t h e  
i n c r e a s e d  a c c u r a c y .  The s y s t e m  a v e r a g e d  a b o u t  $200  a month  
i n  t o t a l  s y s t e m  c o s t .
P r i m a r y  i n t e r e s t  h e r e  i s  n o t  t h i s  t i m e - s a v i n g  b u t  
r a t h e r  t h e  c o m p a t i b i l i t y  o f  t h e  work  m e asu re m e n t  f e a t u r e  w i t h  
SCAT. The o n l y  c h a n g e  f o r  t h e  p e r s o n  p e r f o r m i n g  a t a s k  w ould  
be  t h a t  i n s t e a d  o f  s i g n i n g  h i s  name t o  t h e  SCAT i n p u t  card ,  
he would  u s e  a  n u m e r i c  code  and w r i t e  on e a c h  t h e  t im e  i t  
t o o k  t o  p e r f o r m  t h e  p a r t i c u l a r  t a s k  b e i n g  r e p o r t e d .  A f t e r  
t h e  SCAT s y s t e m  f i n i s h e d  w i t h  t h e  c a r d s  t h e y  would  be s a v e d  
and p r o c e s s e d  i n  t h e  w o r k -m e a s u re m e n t  p r o g r a m .  I n  a d d i t i o n ,  
t h e y  would  b e  u s e d  t o  p r o d u c e  t h e  d a i l y  and  p e r i o d i c  s t a f f i n g  
r e p o r t s  o f  t i m e  and a t t e n d a n c e .  By p r o v i d i n g  t h i s  t y p e  o f  
b u d g e t  i n f o r m a t i o n ,  SCAT would  be  p e r f e c t e d  a s  a n  a d m i n i s t r a ­
t i v e  s y s t e m ,  and  a l l  b a s e d  on one a u t o m a t e d  s o u r c e  d o c u m e n t .
O t h e r  im p ro v e m e n ts  c o u l d  h a v e  b e e n  made.  The s y s t e m  
c o u l d  h a v e  b e e n  more  a n t h r o p o c e n t r i c  b y  n o t  u s i n g  n u m e r i c a l  
J u l i a n  d a t e s  and  u s i n g  I n s t e a d  t h e  n u m e r ic  m on th ,  d a y ,  and  
y e a r .  I n  a d d i t i o n ,  a l p h a b e t i c  i n f o r m a t i o n  s h o u ld  have  b e e n  
i n c l u d e d .  Such t h i n g s  a s  t h e  name o f  t h e  a p p l i c a n t ,  t h e  
name o f  t h e  a u t h o r i z e d  r e p r e s e n t a t i v e ,  t h e  c o n s u l t i n g  e n g i n e e r ,  
e t c . ,  s h o u l d  have  b e e n  a v a i l a b l e  w i t h  t h e  c o n t r o l  d a t a .
The m e c h a n i c a l  a p p r o a c h  t o  t h e  p r o b le m s  o f  a d m i n i s ­
t r a t i o n  w i l l  be  d e p l o r e d  by  many b e h a v i o r a l  s c i e n t i s t s .  The 
f a c t  r e m a i n s  t h a t  m e c h a n i z a t i o n  h a s  an  im p a c t  on b e h a v i o r a l i s m  
t h a t  v a r i e s  f rom  a b o l i s h i n g  human i n t e r a c t i o n  t h r o u g h
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autom ation o f  an o r g a n iz a t io n  t o  a t  l e a s t  m odify ing  th e  
s o c i a l  r e l a t i o n s h i p s .  While t h i s  system  had some b e h a v io r a l  
problem s, th e  system  worked in  s p i t e  o f  them. The b a s ic  
problem o f  e x e c u t io n  o f  the p u b l ic  w i l l  must be served  p r io r  
t o  the  problem o f  r e l a t i o n s h i p s  o f  em p loyees. The computer 
can do j u s t  th a t  through se r v in g  as an automated o r g a n iz a t io n .
S e v e r a l  b a s ic  c r i t e r i a  emerged from t h e  system;
1 . Maximum autom ation  w ithou t regard fo r  s t a f f .
2 . A c y b e r n e t ic  approach, c lo s e d - lo o p  system , 
should  be used f o r  maximum feedback o p p o r tu n i t ie s .  
Automated source data should be u t i l i z e d ,  w ith  
one input format se r v in g  ev ery  d a ta -p r o c e s s in g  
r e l a t io n s h ip  th a t  one employee has w ith  the  t o t a l  
system .
3 . Every a d m in is t r a t iv e  resp on se  should  be served  
by t h i s  source d a ta ,  from p lan n in g  to  a u d i t .
F i n a l l y ,  the  computer system  o f  th e  next era  i s  the  
r e a l - t im e  system . T h is  means th a t  by u s in g  te r m in a ls  a t  
some d is ta n c e  from th e  computer a u ser  can correspond w ith  
th e  computer in  r e a l  tim e or i n s t a n t l y .  In s te a d  o f  u s in g  
r e p o r ts  and ca rd s ,  th e  l i n e  and s t a f f  w i l l  use  a c o n so le  
d e v ic e  to  u p date , query, and a n a ly ze  s to r e d  d a ta . SCAT i s  
com patib le  w ith  t h i s  system  o f  th e  fu t u r e .  I t ,  t h e r e f o r e ,  
can c o n tr ib u te  g r e a t l y  t o  p r e se n t  o p e r a t io n a l  system s as  































APPENDIX I I I  
PROJECT SPUR I 96S
The p u r p o s e  o f  P r o j e c t  SPUR (S y s te m s  p r o c e d u r e s  
U p d a te  R e s e a r c h )  i n  1965 w as  t h e  d e v e lo p m e n t  o f  e l e c t r o n i c  
d a t a  p r o c e s s i n g  s y s t e m s  f o r  t h e  C o l l e g e  H o u s in g  P rog ram  o f  
R e g io n  V. The s y s t e m  r e q u i r e m e n t s  i n c l u d e d  t h e  e l i m i n a t i o n  
o f  human p r e j u d i c e  and  p r o g r a m  m a i n t e n a n c e  a s  much a s  
p o s s i b l e .  The c h a r a c t e r i s t i c  o f  f l e x i b i l i t y  was a l s o  n e e d e d  
i n  o r d e r  t o  u t i l i z e  t h e  f i n a l  r e s u l t s  i n  o t h e r  CP P r o g r a m s .  
F i n a l l y ,  t r a i n i n g  m a t e r i a l  w ou ld  be d e v e l o p e d  t o  e x p l a i n  t h e  
s y s t e m .
A d m i n i s t r a t i v e  i m p ro v e m e n t s  became a p a r t  o f  t h e  
F e d e r a l  g o v e rn m e n t  a l m o s t  i m m e d i a t e l y  a f t e r  t h e  r a t i f i c a t i o n  
o f  t h e  C o n s t i t u t i o n .  When t h e  Navy D e p a r tm e n t  was c a r v e d  
o u t  o f  t h e  o r i g i n a l  War D e p a r t m e n t ,  a d m i n i s t r a t i v e  i m p r o v e ­
ment o c c u r r e d  i n  t h e  fo rm  o f  f u n c t i o n a l  r e o r g a n i z a t i o n .  
A l t h o u g h  many s c h o l a r s  h a v e  a t t e m p t e d  t o  t r a c e  a d m i n i s t r a t i o n  
s t u d i e s  b a c k  t o  A l e x a n d e r  H a m i l t o n  and  Thomas J e f f e r s o n ,  most  
a g r e e  t h a t  Woodrow W i l s o n ,  w r i t i n g  i n  t h e  P o l i t i c a l  S c i e n c e  
Q u a r t e r l y  o f  1887, i n i t i a t e d  t h e  f i e l d  o f  s t u d y .  F r a n k  
Goodnow f u r t h e r  a d d ed  t h e  d i c h o t o m y  o f  p o l i t i c s  and
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a d m in is tr a t io n .  In th e  t w e n t ie t h  cen tu ry  th e  use  o f  th e  
f u n c t io n a l  r e o r g a n iz a t io n  co n tin u ed , w ith  th e  R e o rg a n iza t io n  
A cts o f  1939 and 19 .̂  ̂ and th e  F ir s t  and Second Hoover Commis­
s io n s .  In a d d i t io n ,  the  C ourts and th e  Congress were g iv e n  
a d m in is tr a t iv e  r e o r g a n iz a t io n s  in  1939 and 19^6, r e s p e c ­
t i v e l y .
The te c h n iq u e s  o f  a d m in is tr a t io n  began improving in  
t h i s  c en tu ry . The e a r ly  works o f  F red er ick  T aylor  and Henri 
F ayo l c o n tr ib u te d  g r e a t ly  t o  i n d u s t r i a l  management. The 
b eg in n in g  o f  th e  b e h a v io r a l  approach can be seen  in  the  
w r i t in g s  o f  Max Weber and C h ester  Barnard; however, Herbert 
Simon’ s A d m in is tr a t iv e  B ehavior  i s  one o f  th e  f i r s t  d e f i n i ­
t i v e  works in  t h i s  f i e l d .
S in ce  World War I I  a most im portant t e c h n i c a l  advance 
has o c c u r r e d -- th e  e l e c t r o n i c  data  p r o c e s s in g  r e v o lu t io n .  The 
computer has become an im portant adjunct t o  a d m in is tr a t io n .  
Using t h i s  d e v ic e ,  th e  Navy develop ed  PERT (Program E v a lu a t io n  
Review T echnique) fo r  th e  P o la r i s  m i s s i l e  program. Advanced 
in fo rm a tio n  te c h n o lo g y  has r a p id ly  come o f  a g e .  A d m in istra ­
t i v e  s t u d ie s  and o p e r a t io n a l  r e se a r c h  p r o j e c t s  have been  
conducted on an ad hoc b a s i s .  The cry  has been t o  autom ate, 
not t o  a d m in is te r .  P r o je c t  SPUR, l i k e  SCAT, i s  lo c a te d  
among th o se  s o l u t i o n s  which seek  a d m in is t r a t iv e  s u c c e s s  
through such autom ation .
A f te r  th e  s u c c e s s f u l  o p e r a t io n  o f  a c o n tr o l  system  
(SCAT) in  th e  APW program, th e  R eg ional D ir e c to r  o f  Community
163
F a c i l i t i e s  c o n d u c t e d  a s e m in a r  t o  a c q u a i n t  k e y  RO p e r s o n n e l  
w i t h  t h e  u s e s  o f  EDP i n  m a n a g em e n t„ The p r i m a r y  p u r p o s e  was 
t h e  m o t i v a t i o n  o f  t h e s e  i n d i v i d u a l s  t o  a c c o m p l i s h  a t o t a l  
s y s t e m  s t u d y .  T h i s  s t u d y  became t h e  b a s i s  o f  a  t o t a l  a u t o ­
m a t i o n  p r o p o s a l  w h ic h  was p r e s e n t e d  t o  OA and CO p e r s o n n e l .
The a p p r o v a l  o f  t h i s  p r o p o s a l  and t h e  f i n a l  a r r a n g e m e n t s  w i t h  
t h e  U n i v e r s i t y  o f  Oklahoma r e s u l t e d  i n  t h e  b e g i n n i n g  o f  
P r o j e c t  SPUR i n  S e p t e m b e r ,  i q b ^ .
The p r o p o s e d  s y s t e m s  m a n u a l  o f  t h e  ab o v e  p r o p o s a l  
d e f i n e d  t h e  e n t i r e  p r o b l e m  a s  b e i n g  d i v i s i b l e  i n t o  s i x  f u n c ­
t i o n a l  s t a g e s .  The r e m a i n d e r  o f  t h i s  r e p o r t  w i l l  c o n c e r n  
t h e  a u t o m a t i o n  o f  t h e s e  s t a g e s .  Sample o u t p u t  d a t a  and  b l o c k  
d i a g r a m s  f o l l o w  t h e  t e x t  o f  t h i s  r e p o r t .
The A p p l i c a t i o n  Review S t a g e ,  S t a g e  I ,  i s  t h e  most  
i m p o r t a n t  b e c a u s e  a t  t h i s  p o i n t  d a t a  i s  t r a n s f o r m e d  i n t o  
m a ch in e  l a n g u a g e .  T h i s  d a t a  i s  n o t  o n l y  u s e d  f o r  p r o c e s s i n g  
t h e  Review S t a g e  b u t  a l s o  becomes  t h e  s o u r c e  o f  d a t a  f o r  l a t e r  
s t a g e s  a s  w e l l  a s  GO i n f o r m a t i o n .
S t a g e  I  r e p r e s e n t s  a m a n a g e m e n t - b y - e x c e p t i o n  p r o g ra m .  
I t s  p r i m a r y  p u r p o s e  i s  t o  p o i n t  o u t  p o s s i b l e  a r e a s  f o r  
i n v e s t i g a t i o n  by  t h e  o p e r a t i o n s  s t a f f  i n  r e f e r e n c e  t o  a p p l i ­
c a t i o n  a p p r o v a l .  I t  l i s t s  t h o s e  e x c e p t i o n s  w h ic h  p o s s i b l y  
c o u l d  p r e c l u d e  a p p r o v a l  o f  t h e  a p p l i c a t i o n .  I n  o r d e r  t o  be 
e f f e c t i v e ,  t h i s  p r o g ra m  must  be f l e x i b l e  and a s  f r e e  a s  
p o s s i b l e  f ro m  human e r r o r .
F l e x i b i l i t y  c a p a c i t y  i s  c o n s i s t e n t  w i t h  c u r r e n t  i d e a s
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r e g a r d i n g  m a n a g e r i a l  u s e s  o f  c o m p u t e r s .  The most  f l e x i b l e  
c o m p u te r  i s  t h e  human mind 5 t h e  b e s t  p r o g ra m s  p r o b a b l y  w i l l  
be  t h o s e  t h a t  s i m u l a t e  t h e  p r o c e s s e s  o f  t h e  human m ind .  F o r  
e x a m p le j  GP a d m i n i s t r a t o r s  a r e  w e l l  aw are  o f  t h e  f a c t  t h a t  
t h e r e  i s  a c a r r y - o v e r  o f  t e c h n i c a l  a b i l i t y  b y  p e r s o n s  w o rk in g  
i n  one p r o g ra m  who a r e  r e a s s i g n e d  t o  a n o t h e r  GP p ro g ra m .  
O p e r a t i o n  p e r s o n n e l  who h av e  w ork ed  i n  PPL c a n  p e r f o r m  b e t t e r  
i n  APW t h a n  c a n  i n d i v i d u a l s  who a r e  new t o  t h e  a g e n c y .  I t  
s h o u l d  be p o s s i b l e  f o r  a  c o m p u te r  p ro g ra m  t o  be  w r i t t e n  
w h ic h  c o u l d  be u s e d  f o r  d i f f e r e n t  GP p r o g r a m s .  T h i s  i s  
a c c o m p l i s h e d  t h r o u g h  w ha t  a r e  c a l l e d  p a r a m e t e r  c a r d s .  A 
p a r a m e t e r  i n  m a t h e m a t i c s  i s  a  c o n s t a n t  o r  a r b i t r a r y  v a l u e  
w h ic h  r e m a i n s  t h e  same d u r i n g  a  c a l c u l a t i o n .
T h e se  c a r d s ,  t h e n ,  r e m a i n  t h e  same d u r i n g  e a c h  
d i f f e r e n t  t y p e  o f  d a t a  p r o c e s s i n g .  I n  o r d e r  t o  u n d e r s t a n d  
how t h i s  works,,  you  m us t  r e a l i z e  t h a t  when d a t a  i s  t a k e n  
f ro m  a p r i n t e d  fo rm  and p u t  i n t o  m a c h in e  l a n g u a g e  i t  becom es  
l i n e a r  r a t h e r  t h a n  v e r t i c a l  and l i n e a r .  T h i s  means  t h a t  a l l  
i n f o r m a t i o n  i s  t h e o r e t i c a l l y  s t o r e d  i n  a  s t r a i g h t  l i n e  e l e c ­
t r o n i c a l l y .
I f  one c o n s i d e r s  t h e  i n f o r m a t i o n  o f  a n  a p p l i c a t i o n  
a s  one r e c o r d ,  w i t h i n  t h i s  r e c o r d  t h e r e  a r e  b i t s  o f  d a t a  
b a s e d  on t h e  a n s w e r s  found  t o  e a c h  a p p l i c a t i o n  q u e s t i o n .
Then,  i f  t h e s e  b i t s  o f  d a t a  a r e  l i n e a r ,  you  may p r o c e s s  t h e  
a p p l i c a t i o n  by d e a l i n g  w i t h  e a c h  b i t  o f  d a t a  i n  s u c c e s s i o n .
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A p a r a m e t e r  c a r d  d e f i n e s  how l o n g  t h e  b i t  o f  i n f o r ­
m a t i o n  ( f i e l d  s i z e )  i s  and g i v e s  a  command o f  what  t o  do 
w i t h  t h e  i n f o r m a t i o n , .  I n  o r d e r  t o  chan g e  f o r m a t s  and  p r o c e s s  
a FFL a p p l i c a t i o n  r a t h e r  t h a n  a n  APW a p p l i c a t i o n ,  a l l  t h a t  
i s  n e e d e d  i s  a  ch an g e  o f  p a r a m e t e r  c a r d s  u s i n g  t h e  same 
programo T h i s  a c h i e v e s  a  maximum o f  f l e x i b i l i t y „ Any 
s y s t e m  d e s i g n e d  b y  f i n i t e  humans w i l l  be p r o n e  t o  e r r o r .  
S y s te m s  u s i n g  c o m p u t e r s  a r e  no  e x c e p t i o n ;  h o w e v e r ,  i t  i s  
p o s s i b l e  w i t h  c o m p u t e r s  t o  r e d u c e  t h e  i n c i d e n c e  o f  human 
e r r o r .  I n  S t a g e  I  you  w i l l  n o t e  t h a t  a  l a r g e  p a r t  o f  t h e  
m a c h in e  e f f o r t  i s  d e v o t e d  t o  t h i s  p r o b l e m  o f  r e d u c i n g  e r r o r s .
p r o g ra m  A o f  S t a g e  I  i s  d e v o t e d  t o  c h e c k i n g  t h e  
t r a n s f e r  o f  d a t a  f ro m  t h e  s o u r c e  docum ent  t o  m a c h in e  
l a n g u a g e .  The p r i n t o u t  I n d i c a t e s  t h e  l o c a t i o n  o f  such  
e r r o r s .  E r r o r s  i n d i c a t e d  w i l l  be  c h e c k e d  b y  k e y p u n c h  
o p e r a t o r s  who a r e  r e s p o n s i b l e  f o r  t h i s  o p e r a t i o n ,
p r o g ra m  B p r o d u c e s  t h e  c o v e r  p o r t i o n  o f  a l e t t e r  o f  
d i s a p p r o v a l .  I t  m ig h t  be  w o n d e re d  why a  l e t t e r  o f  d i s a p p r o v a l  
and n o t  one o f  a p p r o v a l  i s  p r o d u c e d .  T h i s  f o l l o w s  t h e  
p h i l o s o p h y  o f  management  by  e x c e p t i o n .  T h i s  s y s t e m  i s  
d e s i g n e d  t o  p o i n t  o u t  p r o b l e m  a r e a s  b y  e x c e p t i o n , ,
P ro g ra m  G i s  an  e d i t  p r o g ra m  w h ic h  c h e c k s  t o  see  
t h a t  t h e  a p p l i c a t i o n  c o n t a i n s  t h e  c o r r e c t  t y p e  o f  i n f o r m a ­
t i o n .  Type o f  i n f o r m a t i o n  r e f e r s  t o  w h e t h e r  a l p h a b e t i c  
i n f o r m a t i o n  i s  l o c a t e d  i n  a n  a r e a  o r  f i e l d  r e s e r v e d  f o r  t h i s  
t y p e  o f  d a t a .
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p r o g r a m  D i s  a  p r o g r a m  d e s i g n e d  t o  c h e c k  t h a t  a l l  
q u e s t i o n s  w h ic h  must  be  a n s w e re d  a r e  a n s w e re d .
P r o g ra m  E i s  I n c l u d e d  t o  c h e c k  f o r  l o g i c a l  e r r o r s .  
T h e re  a r e  some q u e s t i o n s  t h a t  must  l o g i c a l l y  h av e  a  p a r t i c u l a r  
a n s w e r .  T h i s  p r o g ra m  c h e c k s  t h e s e  a n s w e r s .
P r o g ra m  P i s  t h a t  p o r t i o n  w h ic h  d o e s  t h e  a c t u a l  
p r o c e s s i n g .  T h i s  i s  p e r f o r m e d  b y  c o m p a r i s o n  o f  a p p l i c a t i o n  
d a t a  t o  a p a r a m e t e r  c a r d .  I n  t h e  c a s e  o f  c o l l e g e  h o u s i n g  we 
c a l l  t h e s e  p a r a m e t e r s  t h e  s t a n d a r d  a p p l i c a t i o n .  The r o u t i n e  
d e t e r m i n e s  and  l i s t s  t h e  e x c e p t i o n s  a s  i n d i c a t e d  b y  p r i n t i n g  
t h e  a p p r o p r i a t e  r e m a r k .
F i n a l l y ,  P ro g ram  G- d e t e r m i n e s  t h e  s u f f i c i e n c y  o f  t h e  
a n n u a l  r e v e n u e  t o  r e t i r e  t h e  p r o p o s e d  l o a n .  T h i s  i s  b a s e d  on 
c a l c u l a t i o n s  and  c o m p a r i s o n s  u s i n g  a  d e b t  s e r v i c e  r a t e ,  l o a n  
v a l u e ,  and  a n n u a l  r e v e n u e .  The p r i n t o u t  i n d i c a t e s  w h e t h e r  
o r  n o t  t h e  r e v e n u e  w i l l  b e ■s u f f i c i e n t .
T h i s  i s  t h e  c o n c l u s i o n  o f  S t a g e  I .  The o u t p u t  f rom  
t h i s  s t a g e  i s  n o t  m a i l e d  d i r e c t l y  f rom  t h e  m a c h in e ,  b u t  
r a t h e r  i t  g o e s  t o  o p e r a t i o n s  p e r s o n n e l  who may c h e c k  t h e  
e n t i r e  o u t p u t  and  may o v e r r i d e  a n y  m ac h in e  i n d i c a t i o n  o f  a 
p r o b l e m .  As t h e  p a r a m e t e r  c a r d s  become more and  more 
r e f l e c t i v e  o f  t h e  judgm en t  o f  o p e r a t i o n  p e r s o n n e l ,  t h e  
s y s t e m  becom es  more e f f i c i e n t .  The t i m e  i t  t a k e s  f o r  t h e  
c o m p u te r  t o  p e r f o r m  S t a g e  I  i s  a p p r o x i m a t e l y  2 1 / 2  m i n u t e s  
p e r  a p p l i c a t i o n .  I f  maximum e f f i c i e n c y  i s  r e a c h e d ,  i t  would 
be  p o s s i b l e  t o  p r o c e s s  100  a p p l i c a t i o n s  i n  s l i g h t l y  o v e r
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f o u r  hoursT c o m p u te r  t i m e .
I n  a d d i t i o n  t o  t h e  s p e e d ,  t h e r e  would  be  t h e  e x t r a  
a d v a n t a g e  o f  u n i f o r m i t y  o f  s t a n d a r d s  f o r  e a c h  a p p l i c a t i o n .  
T h i s  d o e s  n o t  mean t h a t  su ch  u n i f o r m i t y  would  be m a n d a t o r y .  
S e p a r a t e  p a r a m e t e r  c a r d s  c o u l d  be  u s e d  f o r  e a c h  r e g i o n ,  f o r  
d i f f e r e n t  t y p e s  o f  i n s t i t u t i o n s ,  o r  f o r  e a c h  i n d i v i d u a l  
i n s t i t u t i o n .  T h i s  s y s t e m  i s  f l e x i b l e  and  a t  t h e  same t i m e  
a s  f r e e  a s  p o s s i b l e  f rom  human e r r o r .
S t a g e  11 was  p l a n n e d  t o  p e r f o r m  t h r e e  f u n c t i o n s .
The f i r s t  was t h e  d e v e lo p m e n t  o f  a  P r o j e c t  Summary. The 
P r o j e c t  Summary a s  i t  i s  now u s e d  i s  a c t u a l l y  an  e n g i n e e r i n g  
p r o f i l e  o f  t h e  p r o j e c t .  P ro g ra m  A o f  S t a g e  11 p r o d u c e s  t h e  
e n g i n e e r i n g  d a t a  i n  a p p r o x i m a t e l y  t h e  same f o r m a t  a s  t h a t  
w h ich  i s  c u r r e n t l y  b e i n g  u s e d .  T h i s  f u n c t i o n a l  p r o f i l e  
a p p r o a c h  i s  l a t e r  u s e d  i n  S t a g e  111.  The f i n a n c i a l  d a t a  i s  
a l s o  fo u n d  i n  t h e  l o a n  o f f e r ,  i f  i t s  r e c a p i t u l a t i o n  i s  
d e s i r a b l e ,
P ro g ra m  B o f  S t a g e  11 i s  c o n c e r n e d  w i t h  t h e  r e p r o ­
d u c t i o n  o f  a l o a n  a g r e e m e n t .  T h i s  p r o g ra m  h a d  t h e  f o l l o w i n g  
i n p u t  v a r  i a b l e  ;
1 .  S t a n d a r d  p a r a g r a p h s  w i t h  v a r i a b l e  d a t a  r e g a r d i n g  
e a c h  p r o j e c t .
2 .  S t a n d a r d  p a r a g r a p h s  w i t h  no v a r i a b l e  d a t a .
3.  O c c a s i o n a l  p a r a g r a p h s  w i t h  v a r i a b l e  d a t a .
i].. O c c a s i o n a l  p a r a g r a p h s  w i t h  no v a r i a b l e  d a t a .
5 .  A o n e - t i m e - o n l y  p a r a g r a p h .
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By u s i n g  t h e  v a r i a b l e  i n p u t  f rom  t h e  a p p l i c a t i o n  and a t a b l e  
o f  s t a n d a r d / o c c a s i o n a l  p a r a g r a p h s ,  i t  i s  p o s s i b l e  t o  p r o d u c e  
t h e  document  i n  q u e s t i o n .  T h i s  p a r t i c u l a r  p r o g r a m  c a n  be  
u s e d  f o r  o t h e r  s t a g e s  h a v i n g  s i m i l a r  p r o b l e m s  a s  w e l l  a s  f o r  
o t h e r  CF p r o g r a m s .
P ro g ra m  G i s  a  p r o g ra m  d e s i g n e d  t o  r e p r o d u c e  a n  
a m o r t i z a t i o n  s c h e d u l e  r e g a r d i n g  t h e  p r o p o s e d  l o a n .  T h e re  
a r e  many " c a n n e d "  o r  s t a n d a r d  a m o r t i z a t i o n  p r o g r a m s ;  h o w ev e r ,  
t h e s e  p ro g ra m s  do n o t  p r o d u c e  s c h e d u l e s  a s  r e q u i r e d  i n  t h e  
R e g i o n a l  O f f i c e ,  I t  h a s  b e e n  v e r y  d i f f i c u l t  t o  d u p l i c a t e  
t h e  t e c h n i q u e  u s e d  b y  t h e  f i n a n c i a l  a n a l y s t .  T h i s  p ro g ra m  
h a s  t h e  f u t u r e  c a p a b i l i t y  o f  p r o d u c t i o n  o f  payment  c a r d s  
w h ic h  c a n  be  u s e d  i n  m a n a g in g  t h e  p r o p o s e d  l o a n .
S t a g e  I I I  i s  c o n c e r n e d  w i t h  p r e c o n s t r u c t i o n  f u n c ­
t i o n s .  I t  i s  a t  t h i s  s t a g e  t h a t  t h e  p r o f e s s i o n a l  a b i l i t i e s  
o f  t h e  e n g i n e e r i n g ,  f i n a n c i a l ,  and l e g a l  s t a f f s  a r e  su ch  
t h a t  t h e r e  c o u l d  be  v e r y  l i t t l e  a u t o m a t i o n .  T h e re  s h o u l d ,  
h o w e v e r ,  be one r e f e r e n c e  p o i n t  f o r  t h e  e n t i r e  s t a g e .  The 
p r o j e c t ,  a s  a p p r o v e d ,  s h o u l d  be  t h e  same p r o j e c t  a s  t h a t  
s p e c i f i e d  i n  t h e  p r o j e c t  Summary. T h i s  s h o u l d  be t r u e ,  
a l s o ,  f o r  t h e  p l a n s  and  s p e c i f i c a t i o n s ,  p r o p o s e d  c o n t r a c t s ,  
o r  t h e  e x e c u t e d  c o n t r a c t s .
The p r o g r a m  f o r  t h i s  s t a g e  c o n s i s t s  o f  c o m p a r in g  any  
e n g i n e e r i n g  d a t a  w i t h  t h e  same d a t a  on t h e  p r o j e c t  Summary 
and l i s t i n g  t h o s e  e x c e p t i o n s  w h ich  a r e  d i f f e r e n t  f o r  t h e  new 
d a t a .  T h i s  p r o g r a m  i s  a v a r i a t i o n  o f  P rog ram  A o f  S t a g e  I I ,
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a s  n o t e d  a b o v e .  I t  may a l s o  b e  u s e d  i n  o t h e r  CF p r o g r a m s .
S t a g e ' I V  i s  t h e  C o n s t r u c t i o n  S t a g e  o f  a p p l i c a t i o n  
p r o c e s s i n g .  W h i l e  i t  h a s  n o t  b e e n  e v i d e n t  d u r i n g  t h e  s t a g e s  
d e s c r i b e d  a b o v e ,  t h e  c o n t r o l  s y s t e m  SCAT w ou ld  b e  u s e d .  
S c h e d u l i n g  i s  a l s o  i m p o r t a n t  a t  t h i s  s t a g e .  W h i le  o t h e r  
a d m i n i s t r a t i v e  t a s k s  a r e  p e r f o r m e d  a t  t h i s  p o i n t ,  t h e  m a j o r  
o p e r a t i o n  i s  r e q u i s i t i o n  p r o c e s s i n g .  SCAT c a n  h a n d l e  t h e  
c o n t r o l  p r o b l e m .  P ro g ra m  B o f  S t a g e  I I  c a n  p r o d u c e  r e q u i s i ­
t i o n s  b y  u s i n g  d i f f e r e n t  t a b l e s  o f  t e x t  m a t e r i a l  and  v a r i a b l e s  
f ro m  t h e  a p p l i c a t i o n  d a t a .  T h i s  t y p e  o f  a u t o m a t i o n  c o u l d  
a l s o  be  im p ro v ed  i f  p r e p r i n t e d  fo rm s  w e re  u s e d .  F i n a l l y ,  
t h i s  p r o g r a m  s h o u l d  b e  i n t e g r a t e d  w i t h  t h e  a c c o u n t i n g  f u n c ­
t i o n s  p e r f o r m e d  b y  t h e  A c c o u n t i n g  B r a n c h .  A n o t h e r  t a s k  
p e r f o r m e d  a t  t h i s  t i m e  i s  a  r e v i e w  o f  t h e  e n t i r e  p r o j e c t  i n  
p r e p a r a t i o n  f o r  t h e  A u d i t  S t a g e .  T h e re  a r e  no p r e - a u d i t  
c h e c k  l i s t s ,  b u t  one s h o u l d  b e  d e v e l o p e d  f o r  e a c h  p r o g ra m .  
T h e se  l i s t s  c o u l d  b e  d e v e l o p e d  a s  a u d i t  e x c e p t i o n s  a r e  n o t e d .
The A u d i t  S t a g e  V w i l l  u t i l i z e  s u c h  p r e - a u d i t  l i s t s .  
The l i s t s  w i l l  be  f i l l e d  i n  b y  o p e r a t i o n  p e r s o n n e l  and 
k e y p u n c h e d  j u s t  a s  a n  a p p l i c a t i o n  would  b e .  By u s i n g  
p a r a m e t e r  c a r d s  f o r  t h e  a u d i t  s t a g e  o f  e a c h  CF p r o g ra m ,  t h e  
same t e c h n i q u e  u s e d  i n  S t a g e  I  w i l l  be a p p l i c a b l e .  I f  t h e r e  
a r e  no e x c e p t i o n s ,  a n  a u d i t  r e q u e s t  f o r  t h e  p r o j e c t  w i l l  be  
s u b m i t t e d .  T h i s  i s  a n o t h e r  exam ple  o f  t h e  v e r s a t i l i t y  o f  
t h e  S t a g e  I  p r o g ra m .
One o f  t h e  d e s i r o u s  a u d i t  d e v i c e s  m e n t i o n e d  when 
d e f i n i n g  P r o j e c t  SPUR was a p r o g ra m  t o  p r o d u c e  s p e c i a l
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q u a n t i t a t i v e  r e p o r t s .  S t a g e  V P ro g ra m  A i s  su c h  a  p r o g ra m .
I t  i s  d e s i g n e d  t o  b e  u s e d  w i t h  v a r i a b l e  h e a d i n g s  ( o r  
c o n s t a n t s ) .  I t  g i v e s  t o t a l s ,  p a g e  f o o t i n g s ,  and g r a n d  
t o t a l s ,  o r  i t  m e r e l y  l i s t s  a l p h a n u m e r i c  i n f o r m a t i o n .  T h i s  
w i l l  r e l i e v e  t h e  o p e r a t i o n  s t a f f  f rom  s e a r c h i n g ,  c o m p i l i n g ,  
and  t a b u l a t i n g  s p e c i a l  q u a n t i t a t i v e  r e p o r t s .
The f i n a l  s t a g e  i s  t h e  Loan  Management,  S t a g e  V I .
F o r  t h i s  s t a g e  t h r e e  d i f f e r e n t  c o m p u te r  o p e r a t i o n s  a r e  
p e r f o r m e d .  A g a i n  by  u s i n g  t h e  S t a g e  I  p r o g ra m ,  t h e  R e p o r t  
o f  I n i t i a l  C o m p l i a n c e  an d  Loan Management R e p o r t  i s  p r o c e s s e d .  
P a r a m e t e r  c a r d s  f o r  b o t h  r e p o r t s  w i l l  be  u s e d  t o  p r o c e s s  t h e  
d a t a  a s  r e q u i r e d .
The f i n a l  p ro g ra m  w i l l  be  t h e  g e n e r a t i o n  o f  t h e  
Q u a r t e r l y  Loan  Management  R e p o r t .  T h i s  r e p o r t  i s  a summary 
o f  t h e  f o l l o w i n g :
1. Number o f  l o a n s  u n d e r  m anagem ent .
2. Number o f  l o a n s  i n  Group I .
3 .  Number o f  l o a n s  i n  Group I I .
i | .  Number o f  l o a n s  i n  Group I I  i n  d e f a u l t .
^ . Number o f  d e l i n q u e n t  R e p o r t s  o f  I n i t i a l  C o m p l i ­
a n c e  .
6 . Number o f  d e l i n q u e n t  Loan Management R e p o r t s .
7.  Number o f  i n i t i a l  c o n f e r e n c e s  h e l d  d u r i n g  t h e  
q u a r t e r .
8 . Number o f  p r o j e c t s  v i s i t e d  d u r i n g  t h e  q u a r t e r .
I n  a d d i t i o n ,  a l i s t i n g  o f  t h o s e  l o a n s  i n  Group I I  i s
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p r o d u c e d ,  I n d i c a t i n g  s t a g e  and  p r o j e c t  num ber .
T h i r t e e n  d i f f e r e n t  p ro g ra m s  h ave  b e e n  d e v e l o p e d  o v e r  
a p e r i o d  o f  n i n e  m o n th s  t o  p e r f o r m  t h e  f u n c t i o n s  o f  t h e  s i x  
s t a g e s  a s  o r i g i n a l l y  p l a n n e d .  The g a i n s  o f  P r o j e c t  SPUR 
h ave  n o t  a l l  b e e n  i n  s o f t w a r e  b u t  h ave  a l s o  b e e n  i n  t h e  
a d v an cem en t  o f  o u r  u n d e r s t a n d i n g  a b o u t  a d m i n i s t r a t i o n .  As 
we know, o u r  p r e s e n t  m e th o d o lo g y  i s  on a c a s e - b y - c a s e  m ethod .  
T h i s  m e th o d o lo g y  i s  f i n e  w here  l o n g  p e r i o d s  o f  t im e  c a n  be 
t a k e n  t o  a c c o m p l i s h  p r o g r a m  d e v e lo p m e n t  and o p e r a t i o n s .
The ^  hoc management p h a s e  i s  t h i s  c u r r e n t  s y s t e m .
I t  i s  c h a r a c t e r i z e d  by  t h e  c a s e - b y - c a s e  a p p r o a c h .  U s in g  
t h i s  m e t h o d o l o g y ,  d e c i s i o n s  a r e  d e l a y e d  and  a r e  made by 
anonymous p e r s o n s  b a s e d  on anonymous v a l u e s .  E x c e s s i v e  
scope  and  d e t a i l  h e r e  l e a d s  t o  i n e f f i c i e n c y .  G o a l  d e f i n i ­
t i o n  i s  i n a d e q u a t e  o r  n o n e x i s t e n t .  E x t rem e  s i t u a t i o n s  o f  
t h i s  p h a s e  r e s u l t  i n  a  t y p e  o f  a d m i n i s t r a t i v e  ana rchy , .
The seco n d  p h a s e  c o n c e r n s  p r e v e n t i v e  management..
T h i s  i s  t h e  p h a s e  w here  SCAT- and SPUR-type p r o g r a m s  w i l l  be 
d e v e l o p e d  t o  p r e v e n t  t h e  o c c u r r e n c e  o f  s p e c i f i c  p r o b l e m s .
I t  g rows o u t  o f  a  p e r i o d  o f  c r i s i s ,  e s p e c i a l l y  t h a t  o f  h i g h  
v o lum e .  T h i s  a p p r o a c h  l e a d s  t o  g r e a t e r  e f f i c i e n c y ,  b u t  i t  
i s  s t i l l  an  a u t o m a t e d  m an u a l  s y s t e m  o f  p r o c e s s i n g  d a t a .
The l a s t  p h a s e  i s  t h e  p r e d i c t i v e  management p h a s e .
The d e v e lo p m e n t  o f  t h i s  s y s t e m  i s  a n  o u t g r o w th  o f  d a t a  
r e c o r d e d  d u r i n g  t h e  p r e v e n t i v e  management p h a s e .  T h i s  d a t a  
i s  u s e d  t o  t e s t  v a l u e s  b e f o r e  t h e y  a r e  a d o p t e d  a s  s t a n d a r d s
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o r  r u l e s .  I n  c o l l e g e  h o u s i n g ,  f o r  i n s t a n c e ,  i t  s h o u l d  be 
p o s s i b l e  t o  a p p l y  c e r t a i n  s t a n d a r d s  t o  t h e  r e c o r d e d  d a t a  
and  p r e d i c t  t h e  e f f e c t  o f  t h e  p r o g r a m  u p o n  a l l  i n s t i t u t i o n s  
o f  h i g h e r  l e a r n i n g .  P r o c e s s i n g  o f  a p p l i c a t i o n s  w i l l  be 
c o n c e r n e d  w i t h  c o n f i r m a t i o n  o f  t h o s e  p r e d i c t i o n s .  The 
a t t a i n m e n t  o f  g o a l s  w i l l  be  f a s t  and  a c c u r a t e .  T h i s  t y p e  o f  
p r o c e s s i n g  w i l l  be  a k i n  t o  w ha t  i s  known a s  game t h e o r y .
T h i s  i s  a  m a t h e m a t i c a l  p r o c e s s  t o  d e v e l o p  t h e  b e s t  p o s s i b l e  
p l a n  when c o n f r o n t e d  b y  a l t e r n a t i v e  s i t u a t i o n s .
I n  summary, t h e  s y s t e m s  d e v e l o p e d  b y  P r o j e c t  SPUR 
w i l l  do a  b e t t e r  jo b  a t  a  p o s s i b l e  l o w e r  c o s t .  B e t t e r  
u t i l i z a t i o n  c a n  be  made o f  p e r s o n n e l  a s  t h e y  a r e  f r e e d  f rom  
t e d i u m ,  p r o g r a m s  c a n  become more  a p p l i c a n t  c e n t e r e d  a s  
e x c e s s i v e  r e d  t a p e  i s  a b o l i s h e d .  Im p ro v e d  i n f o r m a t i o n  w i l l  
b e  a c c u r a t e  a n d  c o n s t a n t ;  t h e  same d a t a  w i l l  b e  u s e d  b y  RO, 
CO, an d  OA. The f o u n d a t i o n  o f  t h e  e n t i r e  s y s t e m ,  an d  i t s  
g r e a t e s t  c o n t r i b u t i o n ,  i s  t h i s  c u r r e n t  i n f o r m a t i o n  i n  a 
u s a b l e  f o r m a t .  I n  f a c t ,  t h e  f u t u r e  o f  t h i s  o r  a n y  o t h e r  
a g e n c y  may d e p e n d  u p o n  i t s  i n f o r m a t i o n  t e c h n o l o g y .
L e t  t h e r e  n o t  be  any  m i s u n d e r s t a n d i n g  a t  t h i s  p o i n t  
t h a t  R e g i o n  V i s  d e s i r o u s  o f  u s u r p i n g  t h e  p l a n s  o f  GO o r  OA 
i n  t h i s  f i e l d ;  on t h e  c o n t r a r y ,  a l l  t h a t  i s  d e s i r e d  i s  a n  
e q u a l  p a r t n e r s h i p  w i t h  o v e r - l e v e l s  o f  r e s p o n s i b i l i t y  i n  t h e  
i m p ro v e m e n t s  o f  o u r  f u n c t i o n s .  R e g io n  V h a s  p r o g r e s s e d  t o  
t h i s  p o i n t  w i t h  a v e r y  l i m i t e d  f i n a n c i a l  e x p e n d i t u r e  and  a 
g r e a t  d e a l  o f  human e f f o r t  by  t h e  e n t i r e  s t a f f .  F a c i l i t i e s
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and c o m p u te r  t i m e  h ave  b e e n  b o r ro w e d  f rom  t h e  B u r e a u  o f  
Government  R e s e a r c h  a t  t h e  U n i v e r s i t y  o f  Oklahoma.  I n  f a c t ,  
t h e  c o s t  o f  P r o j e c t  SPUR i s  p r o b a b l y  l e s s  t h a n  10 p e r  c e n t  
o f  t h e  c o m p a r a b le  c o s t  o f  s i m i l a r  r e s e a r c h  b y  an y  o t h e r  
methodo Our a d m i n i s t r a t i v e  l a b o r a t o r y  h a s  b e e n  a  s u c c e s s .
I n  a d d i t i o n ,  a p r o p o s e d  s l i d e  p r e s e n t a t i o n  f o r  
t r a i n i n g  p u r p o s e s  h a s  b e e n  c o m p l e t e d .  I t  c o n t a i n s  i n f o r m a ­
t i o n  s i m i l a r  t o  t h a t  f o u n d  i n  t h i s  r e p o r t ,  a s  w e l l  a s  
m a t e r i a l  f o r  g r a p h i c  p r e s e n t a t i o n .
The c o m p a r a t i v e  c o s t  o f  t h e  p r o p o s e d  s y s t e m  a s  
com pared  t o  t h e  p r e s e n t  s y s t e m  now b e i n g  u s e d  by  C o l l e g e  
H o u s in g  h a s  n o t  b e e n  m ad e .  Such i n f o r m a t i o n  w i l l  be  c o m p i l e d  
d u r i n g  a p a r a l l e l  t e s t i n g  p r o g ra m .
Even t h o u g h  t h e r e  h a v e  b e e n  s u c c e s s e s ,  t h e  y e a r  h a s  
n o t  b e e n  w i t h o u t  i t s  p r o b l e m s .  T h e re  h a v e  b e e n  t h r e e  b a s i c  
p r o b l e m  a r e a s .
The f i r s t  t o  d e v e l o p  was t h a t  a r e a  w h ic h  c o n c e r n e d  
t h e  i n s t i t u t i o n a l  r e l a t i o n s h i p .  The U n i v e r s i t y  was n o t  u s e d  
t o  d e a l i n g  w i t h  a n  o f f i c e  s u c h  a s  o u r s .  Nor was t h e  
R e g i o n a l  O f f i c e  c o m p l e t e l y  p r e p a r e d  t o  d e a l  w i t h  t h e  p e r s o n n e l  
a t  some d i s t a n c e  f ro m  t h e  P o r t  W o r th  a r e a .  T h i s  w as  a 
p r o b l e m  o f  c o m m u n i c a t i o n ,  and  a s  soon  a s  e v e r y o n e  was  s a t i s ­
f i e d  w i t h  e v e r y o n e  e l s e ' s  a c t i v i t i e s  t h e r e  w ere  few d i f f i ­
c u l t i e s .
The most  i m p o r t a n t  p r o b le m  c o n c e r n e d  p a r t - t i m e  
p ro g ra m m e r s .  F o u r  d i f f e r e n t  p r o g ram m e rs  w orked  on p r o j e c t
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SPUR. T h e re  a r e  s e v e r a l  r e a s o n s  f o r  t h i s  t u r n o v e r :  f i r s t ,
p e r s o n s  who q u a l i f i e d  i n  t h e  a c a d e m ic  a r e a  t o  do t h i s  t y p e  
o f  w ork  w e re  o n l y  t r y i n g  t o  g e t  e x p e r i e n c e  b e f o r e  t h e y  went  
on t o  b e t t e r  j o b s .  As s o o n  a s  t h e y  h a d  a  l i t t l e  e x p e r i e n c e  
t h e y  w e re  h i r e d  away f rom  p r o j e c t  SPUR. S e co n d ,  t h e  number  
o f  h o u r s  and  t h e  t i m e  o f  t h e s e  h o u r s  c r e a t e d  a  p r o b le m  f o r  
t h e s e  p a r t - t i m e  p e o p l e .  T h i s  was e s p e c i a l l y  t r u e  o f  t h o s e  
i n d i v i d u a l s  who w e re  w o r k i n g  a t  T i n k e r  A i r  F o r c e  B a s e ,
These  p e o p l e  w e re  n o t  o n l y  w o rk in g  f u l l  t i m e  a t  T i n k e r  b u t  
t h e y  w e re  a l s o  g o i n g  t o  s c h o o l  and w o r k i n g  f o r  P r o j e c t  SPUR 
a t  n i g h t  a n d  on w e e k e n d s .  Even t h e  young  a n d  t h e  s t r o n g  
c o u l d  n o t  t a k e  t h i s  p a c e  f o r  an  e x t e n d e d  p e r i o d  o f  t i m e .  
F i n a l l y ,  p a r t - t i m e  p e r s o n n e l ,  b e c a u s e  o f  t h e i r  l a c k  o f  
e x p e r i e n c e ,  w e r e  u n a b l e  t o  assume some s y s t e m  r e s p o n s i b i l i t y  
i n  t h e  a b s e n c e  o f  t h e  d i r e c t o r  o f  t h e  p r o g r a m  due t o  i l l n e s s .  
P r o j e c t  SPUR, t h e r e f o r e ,  h ad  no b a c k - u p  c a p a b i l i t i e s .
The l a s t  p r o b l e m  was e x p e c t e d  f ro m  t h e  b e g i n n i n g .
The low b u d g e t  was  s o m e t im e s  f r u s t r a t i n g ;  h o w e v e r ,  t h e  
U n i v e r s i t y  o f  Oklahoma a n d  o t h e r  i n d i v i d u a l s  l e s s e n e d  t h e  
i m p a c t  o f  t h i s  p r o b l e m  b y  b e i n g  most  c o - o p e r a t i v e  and  
h e l p f u l  i n  e v e r y  way.
One o f  t h e  a d v a n t a g e s  o f  r e s e a r c h  o f  t h i s  n a t u r e  i s  
t h a t  t h e  a g e n c y  i s  n o t  t i e d  t o  one p a r t i c u l a r  c o n f i g u r a t i o n  
o f  h a r d w a r e .  I t  i s  p o s s i b l e  f o r  u s  t o  go t h r o u g h  s e v e r a l  
g e n e r a t i o n s  w i t h o u t  e v e r  h a v i n g  t o  b uy  h a r d w a r e  w h ic h  w ou ld  
d e l a y  s u c h  an  e v o l u t i o n .  The o b v i o u s  n e x t  s t e p  s h o u ld  be  t h e
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d e v e lo p m e n t  o f  a  p r o b l e m - o r i e n t e d  l a n g u a g e .  T h i s  i s  n o t  
o n l y  p o s s i b l e  b u t  h i g h l y  d e s i r a b l e .  I t  means t h a t  a  s p e c i a l  
c o m p u te r  l a n g u a g e  would  b e  d e v e l o p e d  and u s e d  t h r o u g h o u t  
HHPA. T h e re  a r e  many c o m p u te r  l a n g u a g e s ,  most  o f  w h ic h  h av e  
b e e n  d e v e l o p e d  f o r  m a t h e m a t i c i a n s  o r  e n g i n e e r s .  I n  a d d i t i o n ,  
t h e r e  a r e  l a n g u a g e s  f o r  b u s i n e s s  a p p l i c a t i o n s ;  h o w ev er ,  a 
s u i t a b l e  s y s t e m  w h ic h  c o u l d  be  u s e d  i n  t h e  f i e l d  o f  p u b l i c  
a d m i n i s t r a t i o n  h a s  n e v e r  b e e n  d e v e l o p e d .  T h i s  c o u l d  be  o u r  
f u t u r e  r e s e a r c h  g o a l .
W h i le  a  c o m p l e t e  p r o s p e c t u s  h a s  n o t  b e e n  p r e p a r e d  f o r  
t h e  a c t i v i t i e s  o f  t h e  coming y e a r ,  t h e  p r o b l e m - o r i e n t e d  
l a n g u a g e  w i l l  be  t h e  f o c u s  o f  r e s e a r c h  a c t i v i t i e s .  I n  
a d d i t i o n ,  t e s t i n g  an d  im p ro v e m e n t s  o f  t h e  p r o g ra m s  c o v e r e d  
i n  t h i s  r e p o r t  w i l l  b e  d o n e .  I n i t i a l  t e s t s  s h o u ld  c o n c e r n  
o n l y  S t a g e  I  i n  a  p a r a l l e l  t e s t  w i t h  t h e  R e g i o n a l  O f f i c e .  
B e f o r e  t h e  o t h e r  s t a g e s  a r e  t e s t e d  t h e y  s h o u ld  b e  ex am in ed  
f o r  s y s te m s  im p ro v e m e n ts  t o  e n h a n c e  t h e i r  a d a p t a b i l i t y  t o  
e l e c t r o n i c  d a t a  p r o c e s s i n g .
OUTPUT DATA
s t a g e  I  P ro g ram  A 
Keypunch  E d i t
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s t a g e  I  P ro g ra m  B 
L e t t e r  o f  D i s a p p r o v a l
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RE C H - T E X - 4 4 1 7 1
BISHOP COLLEGE 
DALLAS TEXAS
ATTENTION WALTER B. JOHNSON 
GENTLEMEN
REFERENCE IS MADE TO THE ABOVE CAPTIONED APPLICATION. WHICH AFTER 
EXAMINATION IS DEEMED INELIGIBLE FOR THE REASONS STATED ON THE FOL­
LOWING ATTACHMENTS.
s t a g e  I  P rog ram  G 
C o r r e c t  Type o f  I n f o r m a t i o n  
( W i th o u t  and  w i t h  e x c e p t i o n )
183
THESE DATA FIELDS ARE INCOMPLETE.
IQk
THESE DATA FIELDS ARE INCOMPLETE.
QUESTION NUMBER 0001 
QUESTION NUMBER 0002 
QUESTION NUMBER 025 
QUESTION NUMBER 0007
s t a g e  I  P r o g ra m  D 
B l a n k  D a t a  F i e l d  
( W i th o u t  and w i t h  e x c e p t i o n )
186
THESE QUESTIONS WERE NOT ANSWERED.
187
THESE QUESTIONS WERE NOT ANSWERED. 
QUESTION NUMBER 064 
QUESTION NUMBER 014
s t a g e  I  P ro g ram  E 
L o g i c a l  I n c o n s i s t e n c i e s  
( W i th o u t  and w i t h  e x c e p t i o n )
189
ANSWERS GIVEN TO THESE QUESTIONS ARE LOGICALLY INCONSISTENT WITH PREVIOUS ANSWERS.
190
ANSWERS GIVEN TO THESE QUESTIONS ARE LOGICALLY INCONSISTENT WITH PREVIOUS ANSWERS, 
QUESTION NUMBER 0017
s t a g e  I  P ro g ra m  F 
A p p l i c a t i o n  Review 
( W i th o u t  and w i t h  e x c e p t i o n )
192
THESE FACTORS PRECLUDE CONSIDERATION OF YOUR APPLICATION AT THIS TIME.
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s t a g e  I  P ro g ram  G 
S u f f i c i e n c y  o f  A n n u a l  Revenue 
( W i th o u t  and  w i t h  e x c e p t i o n )
192
LOAN VALUE X CONSTANT ANNUAL REVENUE
426930+ 2201
ANNUAL REVENUE IS SUFFICIENT
196
LOAN VALUE X CONSTANT ANNUAL REVENUE
4 2 6 9 3 0 +  2 4 2 3 2 5 2
ANNUAL REVENUE IS INSUFFICIENT
s t a g e  I I  P ro g ra m  A 
P r o j e c t  Summary
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HOUSING AND HOME FINANCE AGENCY 
COMMUNITY FACILITIES ADMINISTRATION 
COLLEGE HOUSING PROGRAM 
PROJECT SUMMARY AND APPROVAL
PROJECT NO. CH-TEX-17I I O S)
RELEASE DATE 31 MAY 1965
APPLICANT NAME BISHOP COLLEGE 
ADDRESS DALLAS. TEXAS
BRIEF PROJECT DESCRIPTION
UNIT A... A NEW DORMITORY FOR APPROXIMATELY 218 MEN STUDENTS AND 2 
SUPERVISORS.
UNIT B... ADDITION AND REMODELLING OF EXISTING DINING FACILITY TO PROVIDE 
FOR 350 ADDITIONAL STUDENTS.
UNIT C... THREE NEW APARTMENT BUILDINGS TO HOUSE APPROXIMATELY 25 STUDENTS 
FAMILIES AND 23 FACULTY MEMBERS.
METHOD OF FINANCING AMT OF LOAN APP FUNDS TOTAL EST COST
A. HOUSING FACILITIES S 10.740.00 $ .00 $ 10.740.00
B. RELATED SERVICE FACILITIES $ 840.00 $ .00 $ 840.00
C. SUBTOTAL-A PLUS B $ 11.580.00 $ .00 S 11.580.00
D. OTHER SERVICE FACILITIES s 420.00 $ .00 S 420.00
E. TOTAL PROJECT COST $ 12.000.00 » .00 $ 12.000.00
TERM OF FEDERAL LOAN 40 YEARS AT 3.5 PERCENT INTEREST.
ESTIMATED COST OF FURNISHINGS AND MOVABLE EQUIPMENT $ 1.000.00
CONSTRUCTION SUMMARY
PROJECT COST ESTIMATED
PRELIMINARY EXP. $ .00
199
LAND AND RIGHTS-OF-WAY 
CONSTRUCTION
ARCHITECTURAL ENGINEERING SERVICES 
LEGAL EXPENSE 
ADMINISTRATIVE EXPENSES 
INTEREST DURING CONSTRUCTION 
GOVERNMENT FIELD EXPENSE 
PROJECT CONTINGENCY 
TOTAL PROJECT COST 






















COST STATISTICS COST PER SQ FT
BUILDING ONLY $ 12.03
ALL CONSTRUCTION $ 14.61
TOTAL PROJECT S 16.26


















TOTAL REVENUE-PRODUCING SPACE 55555 6 7 8 (
B. ALL OTHER SPACE
IMPROVED SPACE 21815 266(
UNIMPROVED SPACE 4540 55(
TOTAL-ALL OTHER SPACE 26355 322(
GRAND TOTAL 81910 100(
STATUS OF SITE ACQUISITION
ESTIMATED PERIOD FROM APPROVAL TO START OF CONSTRUCTION 02 MONTHS,
ESTIMATED CONSTRUCTION PERIOD....10 MONTHS.
s t a g e  I I  P ro g ram  B 
Loan A greem ent
(W i th o u t  v a r i a b l e s  and  w i t h  v a r i a b l e s ]
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T H I S  L O A N  A G R E E M E N T ,  D A T E D  AS OF * , B Y  A N D  B E T W E E N  * H E R E I N  
C A L L E D  T H E  B O R R O W E R  , A N D  T H E  U N I T E D  S T A T E S  OF A M E R I C A  H E R E I N  C A L L E D  THE  
G O V E R N M E N T  , W I T N E S S E T H  
S E C T I O N  1. A M O U N T ,  P U R C H A S E  P R I C E  A N D  P U R P O S E ,  S U B J E C T  TO THE T E R M S  A N D  
C O N D I T I O N S  F O R M  C F A - 5 2 0  D A T E D  J U L Y  I 9 6 0  , A T T A C H E D  H E R E T O  A N D  M A D E  A P AR T 
H E R E O F  AS E X H I B I T  A, A N D  T H E  P R O V I S I O N S  OF T H I S  A G R E E M E N T ,  THE B O R R O W E R  W I L L  
S E L L  A N D  T H E  G O V E R N M E N T ,  A C T I N G  BY A N D  T H R O U G H  T H E  H O U S I N G  A N D  H O M E  F I N A N C E  
A D M I N I S T R A T O R  H E R E I N  C A L L E D  T H E  A D M I N I S T R A T O R  , W I L L  P U R C H A S E  $ * A G G R E G A T E  
P R I N C I P A L  A M O U N T  O F  T H E  O B L I G A T I O N S  OF THE B O R R O W E R  D E S C R I B E D  B E L O W  AS 
S E R I E S  * B O N D S ,  O R  S U C H  L E S S E R  A M O U N T  T H E R E O F  AS T H E  A D M I N I S T R A T O R  E S T I M A T E S  
W I L L  BE R E Q U I R E D ,  T O G E T H E R  W I T H  T H E  B O R R O W E R  S F U N D S  P R O V I D E D  F R O M  O T H E R  
S O U R C E S ,  TO P A Y  T H E  D E V E L O P M E N T  C O S T  OF T H E  P R O J E C T  E S T I M A T E D  TO $ * ,
H E R E I N A F T E R  D E S C R I B E D ,  AT A P R I C E  E Q U A L  TO THE P R I N C I P A L  A M O U N T  T H E R E O F  P L U S  
A C C R U E D  I N T E R E S T ,  T H E  P R O C E E D S  O F  T H E  S A L E  OF S U C H  B O N D S  TO BE U S E D  S O L E L Y  F O R  
T HE D E V E L O M E N T  O F  T H E  S A I D  P R O J E C T .
F U R T H E R ,  T H E  B O R R O W E R  A G R E E S  T O  E X C H A N G E ,  A N D  THE A D M I N I S T R A T O R  A G R E E S  
T O  A C C E P T  IN E X C H A N G E ,  B O R R O W E R  S * , FOR B O R R O W E R  S O U T S T A N D I N G  B U I L D I N G  
B O N D S  OF 1961, N U M B E R E D  F R O M  1 TO 870, I N C L U S I V E ,  N O W  H E L D  BY THE G O V E R N M E N T .
C T H E  P R O V I S I O N S  AS TO T Y P E ,  D E N O M I N A T I O N ,  S E C U R I T Y ,  R E G I S T R A B I L I T Y  AND 
P L A C E  OF P A Y M E N T  A P P L I C A B L E  TO T H E  S E R I E S  A A N D  B B O N D S  ARE AS F O L L O W S
1 T Y P E  N E G O T I A B L E ,  S E R I A L ,  C O U P O N  B O N D S .
2 D E N O M I N A T I O N  $ * H O W E V E R ,  U N T I L  S U C H  T I M E  AS THE P U R C H A S E R S  OF
THE B O N D S  R E Q U E S T  THE P R E P A R A T I O N  OF T H E  D E F I N I T I V E  B O N D S ,  A S I N G L E  B O N D  OR
B O N D S  S H A L L  BE I S S U E D  IN AN A M O U N T  E Q U A L  TO THE B O N D S  C O N T R A C T E D  F O R  BY S A I D
P U R C H A S E R  OR P U R C H A S E R S .
3 S E C U R I T Y  A G E N E R A L  O B L I G A T I O N  OF T HE B O R R O W E R  A D D I T I O N A L L Y  S E C U R E D  
BY
4 R E G I S T R A B I L I T Y  R E G I S T R A B L E  AS TO P R I N C I P A L  O N L Y .
5 P L A C E  A N D  M E D I U M  OF P A Y M E N T  P A Y A B L E  AS TO B O T H  P R I N C I P A L  A N D  
I N T E R E S T  AT T H E  P R I N C I P A L  O F F I C E  OF T H E  T R U S T E E  TO BE D E S I G N A T E D  IN T H E  
I N D E N T U R E ,  O R  AT T H E  O P T I O N  OF THE H O L D E R ,  AT A B A N K  OR T R U S T  C O M P A N Y  IN THE 
B O R O U G H  OF M A N H A T T A N ,  C I T Y  A N D  S T A T E  OF N E W  YOR K, IN A N Y  C O I N  OR C U R R E N C Y  
W H I C H ,  O N  T H E  R E S P E C T I V E  D A T E S  OF P A Y M E N T  OF S U C H  P R I N C I P A L  AND I N T E R E S T ,  IS 
L E G A L  T E N D E R  F O R  P A Y M E N T  O F  D E B T S  DUE T H E  U N I T E D  S T A T E S  OF A M E R I C A .
S E C T I O N  3. S A L E  O F  B O N D S .  T H E  S E R I E S  * B O N D S  W I L L  BE S O L D  BY THE
B O R R O W E R  AT P U B L I C  SAL E ,  T H E  C A L L  F O R  B I D S  S P E C I F Y I N G  T H A T  B I D S  W I L L  BE 
R E C E I V E D  A N D  C O N S I D E R E D  O N  T H E  F O L L O W I N G  B A S I S
IN T H E  E V E N T  A N Y  O F  T H E  S E R I E S  * B O N D S  ARE A W A R D E D  TO THE G O V E R N M E N T ,
T H E  B O R R O W E R  S H A L L ,  W H E N  T H E Y  A R E  R E A D Y ,  D E L I V E R  ALL S U C H  B O N D S  T O  THE  
G O V E R N M E N T  AT S U C H  T I M E  AS T H E  G O V E R N M E N T  S H A L L  D E S I G N A T E .
T HE G O V E R N M E N T  W I L L  S U B M I T  ITS B I D  F O R  THE S E R I E S  * B O N D S  A N D  S U C H
BI D  W I L L  BE F O R  A L L  OF T H E  B O N D S  AT T H E I R  P A R  V A L U E ,  P L U S  A C C R U E D  I N T E R E S T ,
AT T H E  R A T E  OF * P E R  A N N U M  O N  A L L  OR A N Y  O N E  OR M O R E  OF THE A B O V E  B L O C K S  OF 
B O N D S .  IN THE E V E N T  A N Y  O T H E R  B I D D E R  O R  B I D D E R S  O F F E R  TO P U R C H A S E  ALL OF THE 
B O N D S ,  OR A N Y  P O R T I O N  OF THE B O N D S  IN B L O C K S  AS S P E C I F I E D  AT AN I N T E R E S T  
C O S T  OF NOT M O R E  T H A N  * P E R  A N N U M ,  T H E  B O N D S  OR A N Y  S U C H  P O R T I O N  T H E R E O F  
S H A L L  BE S O L D  T O  S U C H  B I D D E R  O R  B I D D E R S .  IN THE E V E N T  OF A S A L E  OF ALL THE 
S E R I E S  * B O N D S  T O  A P U R C H A S E R  OR P U R C H A S E R S  O T H E R  T H A N  THE G O V E R N M E N T ,
T H I S  A G R E E M E N T  S H A L L  T E R M I N A T E  E X C E P T  W I T H  R E S P E C T  TO O B L I G A T I O N S  H E R E U N D E R  
B E T W E E N  THE B O R R O W E R  A N D  T H E  G O V E R N M E N T  AS OF THE D A T E  OF S U C H  S A L E  OF THE 
B O N D S .  IN THE E V E N T  A N Y  O F  THE B O N D S  A R E  A W A R D E D  T O  THE G O V E R N M E N T ,  IT IS 
A G R E E D  THAT T H E  O B L I G A T I O N S  H E R E U N D E R  S H A L L  C O N T I N U E  IN THE S A M E  M A N N E R  AS 
IF A L L  THE B O N D S  W E R E  S O L D  T O  T H E  G O V E R N M E N T .  IN T H E  E V E N T  NO B I D  IS 
R E C E I V E D  F R O M  A B I D D E R  O R  B I D D E R S  O T H E R  T H A N  THE G O V E R N M E N T  W I T H I N  T H E  T E R M S  
H E R E I N  S P E C I F I E D ,  A L L  T H E  B O N D S  S H A L L  BE S O L D  TO THE G O V E R N M E N T .
THE B O R R O W E R  AT T H E  O P T I O N  O F  T H E  P U R C H A S E R  S S H A L L  I S S UE S U N G L E  B O N D S  
W I T H  F A C E  V A L U E S  IN T H E  A M O U N T ~ O F  THE R E S P E C T I V E  P U R C H A S E S  IN L I E U  OF 
I N D I V I D U A L  D E N O M I N A T I O N  B O N D S .  ALL S U C H  S I N G L E  B O N D S  S H A L L  BE R E G I S T E R E D  
AS T O  P R I N C I P A L  A N D  I N T E R E S T  A N D  P A Y A B L E  AS D I R E C T E D  BY THE P U R C H A S E R S ,  BUT
203
PAGE 01





THIS LOAN AGREEMENT, DATED AS OF DECEMBER I, 1962 , BY AND BETWEEN BISHOP 
COLLEGE HEREIN CALLED THE BORROWER , AND THE UNITED STATES OF AMERICA 
HEREIN CALLED THE GOVERNMENT , WITNESSETH
SECTION 1. AMOUNT, PURCHASE PRICE AND PURPOSE, SUBJECT TO THE TERMS AND 
CONDITIONS FORM CFA-520 DATED JULY 1960 , ATTACHED HERETO AND MADE A PART 
HEREOF AS EXHIBIT A, AND THE PROVISIONS OF THIS AGREEMENT, THE BORROWER WILL 
SELL AND THE GOVERNMENT, ACTING BY AND THROUGH THE HOUSING AND HOME FINANCE 
ADMINISTRATOR HEREIN CALLED THE ADMINISTRATOR , WILL PURCHASE $ 1,200,000 
AGGREGATEPRINCIPAL AMOUNT OF THE OBLIGATIONS OF THE BORROWER DESCRIBED BELOW 
AS SERIES B BONDS, OR SUCH LESSER AMOUNT THEREOF AS THE ADMINISTRATOR
ESTIMATES WILL BE REQUIRED, TOGETHER WITH THE BORROWER S FUNDS PROVIDED FPCM 
ANY OTHER SOURCES, TO PAY THE DEVELOPMENT COST OF THE PROJECT ESTIMATED TO 
$ 1,200,000 , HEREINAFTER DESCRIBED, AT A PRICE EQUAL TO THE PRINCIPAL
AMOUNT THEREOF PLUS ACCRUED INTEREST, THE PROCEEDS OF THE SALE OF SUCH BONDS
TO BE USED SOLELY FORTHE DEVELOMENT OF THE SAID PROJECT.
FURTHER, THE BORROWER AGREES TO EXCHANGE, AND THE ADMINISTRATOR AGREES 
TO ACCEPT IN EXCHANGE, BORROWER S BUILDING BONDS OF 1963, SERIES A, , FOR 
BORROWER S OUTSTANDING BUILDING BONDS OF 1961, NUMBERED FROM 1 TO 870,
INCLUSIVE, NOW HELD BY THE GOVERNMENT.
SECTION 2. DESCRIPTION OF BONDS.
A THE SERIES A BONDS ARE DESCRIBED AS FOLLOWS
1 DESIGNATION BISHOP COLLEGE BUILDING BONDS OF 1963, SERIES A
2 DATE APRIL 1, 1963
3 PRINCIPAL AMOUNT *870,000
20k
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INTEREST RATE 3-1/21 PER ANNUM, PAYABLE SEMI-ANNUALLY ON 
APRIL 1 AND OCTOBER 1 IN EACH YEAR, FIRST INTEREST PAYABLE 
OCTOBER 1, 1963.
5 MATURITIES AS OF APRIL 1 IN YEARS AND AMOUNTS AS FOLLOWS
YEARS AMOUNT YEARS AMOUNT
1964 $13,000 1987-1988 $23,000
1965-1968 14,000 1989-1991 25,000
1969-1973 16,000 1992-1993 27,000
1974 18,000 1994-1995 29,000
1975-1977 19,000 1996-1997 31.000
1978-1980 21,000 1998 33,000
1981-1982 23,000 1999-2000 35,000
1983 24,000 2001 37,000
1984-1986 26,000
6 NUMBERS lA TO 870A, INCLUSIVE,
REDEMPTION PROVISIONS BONDS NUMERED lA THROUGH 117A, INCLUSIVE, 
MATURING APRIL I, 1964, THROUGH APRIL 1, 1971, INCLUSIVE, TO 
BE NON-CALLABLE. BONDS NUMERED 118A THROUGH 699A, INCLUSIVE, 
MATURING APRIL 1, 1972, THROUGH APRIL 1, 1996, INCLUSIVE, TO 
BE CALLABLE AT THE OPTION OF THE BORROWER PRIOR TO THE STATED 
MATURITIES THEREIN, IN WHOLE OR IN PART AND IN INVERSE NUMERICAL 
ORDER ON ANY INTEREST PAYMENT DATE AFTER APRIL 1, 1971, UPON AT 
LEAST THIRTY 30 DAYS PRIOR NOTICE AT THE PRINCIPAL AMOUNT 
THEREOF, PLUS ACCRUED INTEREST TO THE DATE OF REDEMPTION AND 
A PREMIUM FOR EACH BOND AS FOLLOWS
3( IF REDEEMED OCTOBER 1, 1971, THROUGH APRIL 1, 1976, INCL.
2-l/2( IF REDEEMED OCTOBER 1, 1976, THROUGH APRIL 1, 1981, INCL,
2( IF REDEEMED OCTOBER 1, 1981, THROUGH APRIL 1, 1986, INCL,
1-1/2* IF REDEEMED OCTOBER 1, 1986, THROUGH APRIL 1, 1991, INCL,
1( IF REDEEMED AFTER APRIL 1, 1991.
BONDS NUMERED 700A THROUGH 870A, INCLUSIVE, MATURING APRIL 1, 
1997, THROUGH APRIL 1, 2001, INCLUSIVE, TO BE CALLED AT THE
OPTION OF THE BORROWER IN WHOLE OR IN PART AND IN INVERSE
NUMERICAL ORDER ON ANY INTEREST PAYMENT DATE DURING THE ENTIRE
LIFE OF THE LOAN, UPON AT LEAST THIRTY 30 DAYS PRIOR NOTICE,
AT PAR PLUS ACCRUED INTEREST TO THE DATE OF REDEMPTION.
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PRIORITY AS TO CALL SHALL EXTEND TO BONDS NUMERED TOGA 
THROUGH 870A, INCLUSIVE, OVER BONDS NUMERED 118A THROUGH 
699A, INCLUSIVE.
B THE SERIES B BONDS ARE DESCRIBED AS FOLLOWS
1 DESIGNATION BISHOP COLLEGE BUILDING BONDS OF 1963, SERIES B
2 DATE APRIL i, 1963
3 PRINCIPAL AMOUNT $1,200,000
4 INTEREST RATE 3-1/2( PER ANNUM, PAYABLE SEMI-ANNUALLY ON 
APRIL 1 AND OCTOBER 1 IN EACH YEAR, FIRST INTEREST PAYABLE 
OCTOBER 1, 1963.
5 MATURITIES AS OF APRIL 1 IN YEARS AND AMOUNTS AS FOLLOWS



















6 NUMBERS IB TO 1,2008, INCLUSIVE.
REDEMPTION PROVISIONS BONDS NUMERED IB THROUGH 140B, 
INCLUSIVE, MATURING APRIL 1, 1966, THROUGH APRIL 1, 1973, 
INCLUSIVE, TO BE NON-CALLABLE. BONDS NUMERED 141B THROUGH 
935B, INCLUSIVE, MATURING APRIL 1, 1974, THROUGH APRIL 1, 
1998, INCLUSIVE, TO BE CALLABLE AT THE OPTION OF THE BORROWER 
PRIOR TO THE STATED MATURITIES THEREOF, IN WHOLE OR IN PART 
AND IN INVERSE NUMERICAL ORDER ON ANY INTEREST PAYMENT DATE 
AFTER APRIL 1, 1973, UPON AT LEAST THIRTY 30 DAYS PRIOR 
NOTICE AT THE PRINCIPAL AMQUNI THEREOF, PLUS ACCRUED INTEREST 




3( IF REDEEMED OCTOBER 1. 1973, THROUGH APRIL 1, 1978. INCL
2-1/2( IF REDEEMED OCTOBER 1, 1978, THROUGH APRIL 1, 1983, INCL
2 ( IF REDEEMED OCTOBER 1, 1983, THROUGH APRIL 1, 1988, INCL
1-1/2C IF REDEEMED OCTOBER 1, 1988, THROUGH APRIL 1, 1993, INCL
1( IF REDEEMED AFTER APRIL 1, 1993.
BONDS NUMBERED 936B THROUGH 1,2006, INCLUSIVE, MATURING 
APRIL 1, 1999, THROUGH APRIL 1, 2003, INCLUSIVE, TO BE CALLABLE 
AT THE OPTION OF THE BORROWER IN WHOLE OR IN PART AND IN 
INVERSE NUMERICAL ORDER ON ANY INTEREST PAYMENT DATE DURING THE 
ENTIRE LIFE OF THE LOAN, UPON AT LEAST THIRTY 30 DAYS PRIOR 
NOTICE, AT PAR PLUS ACCRUED INTEREST TO THE DATE OF REDEMPTION.
PRIORITY AS TO CALL SHALL EXTEND TO BONDS NUMBERED 936B 
THROUGH 1,2006, INCLUSIVE, OVER BONDS NUMBERED 141B THROUGH 
935B, INCLUSIVE.
C THE PROVISIONS AS TO TYPE, DENOMINATION, SECURITY, REGISTRABILITY AND 
PLACE OF PAYMENT APPLICABLE TO THE SERIES A AND B BONDS ARE AS FOLLOWS
1 TYPE NEGOTIABLE, SERIAL, COUPON BONDS.
2 DENOMINATION S 1,000 HOWEVER, UNTIL SUCH TIME AS THE PURCHASERS OF 
THE BONDS REQUEST THE PREPARATION OF THE DEFINITIVE BONDS, A SINGLE BOND OR 
BONDS SHALL BE ISSUED IN AN AMOUNT EQUAL TO THE BONDS CONTRACTED FOR BY SAID 
PURCHASER OR PURCHASERS.
BY
3 SECURITY. A GENERAL OBLIGATION OF THE BORROWER ADDITIONALLY SECURED
A FIRST MORTGAGE ON THE ENTIRE CAMPUS OF BISHOP COLLEGE 
LOCATED AT DALLAS, TEXAS, INCLUDING THE PROJECT FACILITIES 
AND OTHER FACILITIES THEREON AND TO BE CONSTRUCTED THERE­
ON SAVE AND EXCEPT FOR AN UNDEVELOPED TRACT OF SIX ACRES 
MORE OR LESS, TO BE DESIGNATED BY THE BORROWER . SAID 
CAMPUS INCLUDES APPROXIMATELY 95.5 ACRES.
11. A FIRST LIEN ON AND PLEDGE OF THE NET REVENUES DERIVED 
FROM THE OPERATION AND/OR OWNERSHIP OF THE PROJECT 
DORMITORY, THE PROJECT STUDENT AND FACULTY APARTMENTS, 
THE EXISTING TWO DORMITORIES COMBINED NORMAL CAPACITY
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APPROXIMATELY 260 STUDENTS . THE EXISTING FACULTY 
APARTMENTS ONE BUILDING -  14 APARTMENTS • AND THE 
EXISTING DINING HALL STUDENT CENTER INCLUDING THE 
PROJECT ADDITION THERETO AND,
111. A PLEDGE OF STUDENT TUITION FEES AND CHARGES SUFFICIENT, 
TOGETHER WITH OTHER PLEDGED REVENUES, TO MEET ALL DEBT 
SERVICE AND RESERVE REQUIREMENTS.
4 REGISTRABILITY REGISTRABLE AS TO PRINCIPAL ONLY.
5 PLACE AND MEDIUM OF PAYMENT PAYABLE AS TO BOTH PRINCIPAL AND 
INTEREST AT THE PRINCIPAL OFFICE OF THE TRUSTEE TO BE DESIGNATED IN THE 
INDENTURE, OR AT THE OPTION OF THE HOLDER, AT A BANK OR TRUST COMPANY IN THE 
BOROUGH OF MANHATTAN, CITY AND STATE OF NEW YORK, IN ANY COIN OR CURRENCY 
WHICH, ON THE RESPECTIVE DATES OF PAYMENT OF SUCH PRINCIPAL AND INTEREST, IS
LEGAL TENDER FOR PAYMENT OF DEBTS DUE THE UNITED STATES OF AMERICA.
SECTION 3.  SALE OF BONDS. THE SERIES B BONDS WILL BE SOLD BY THE
BORROWER AT PUBLIC SALE, THE CALL FOR BIDS SPECIFYING THAT BIDS WILL BE
RECEIVED AND CONSIDERED ON THE FOLLOWING BASIS
A. S 140,000 MATURING APRIL , 1966, THROUGH APRIL 1, 1973
B. 110,000 MATURING APRIL , 1974, THROUGH APRIL 1, 1978
C. 130,000 MATURING APRIL , 1979, THROUGH APRIL 1, 1983
D. 155,000 MATURING APRIL , 1984, THROUGH APRIL 1, 1988
E. 185,000 MATURING APRIL , 1989, THROUGH APRIL 1, 1993
F. 215,000 MATURING APRIL , 1994, THROUGH APRIL 1, 1998
G. 265,000 MATURING APRIL 1 1999, THROUGH APRIL 1, 2003 AND
H. 1,200 ,000 MATURING APRIL , 1966, THROUGH APRIL 1, 2003.
IN THE EVENT ANY OF THE SERIES B BONDS ARE AWARDED TO THE GOVERNMENT
BORROWER SHALL, WHEN THEY ARE READY, DELIVER ALL SUCH BONDS TO THE
GOVERNMENT AT SUCH TIME AS THE GOVERNMENT SHALL DESIGNATE.
THE GOVERNMENT WILL SUBMIT ITS BID FOR THE SERIES B BONDS AND SUCH BID 
WILL BE FOR ALL OF THE BONDS AT THEIR PAR VALUE, PLUS ACCRUED INTEREST, AT 
THE RATE OF THREE AND ONE HALF PER CENTUM 3 -1 /2 (  PER ANNUM ON ALL OR ANY 
ONE OR MORE OF THE ABOVE BLOCKS OF BONDS. IN THE EVENT ANY OTHER BIDDER OR 
BIDDERS OFFER TO PURCHASE ALL OF THE BONDS, OR ANY PORTION OF THE BONDS IN 
BLOCKS AS SPECIFIED AT AN INTEREST COST OF NOT MORE THAN THREE AND ONE HALF 
PER CENTUM 3-1/21 PER ANNUM, THE BONDS OR ANY SUCH PORTION THEREOF SHALL 
BE SOLD TO SUCH BIDDER OR BIDDERS. IN THE EVENT OF A SALE OF ALL THE SERIES 
B BONDS TO A PURCHASER OR PURCHASERS OTHER THAN THE GOVERNMENT, THIS
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AGREEMENT SHALL TERMINATE EXCEPT WITH RESPECT TO OBLIGATIONS HEREUNDER 
BETWEEN THE BORROWER AND THE GOVERNMENT AS OF THE DATE OF SUCH SALE OF THE 
BONDS. IN THE EVENT ANY OF THE BONOS ARE AWARDED TO THE GOVERNMENT, IT IS 
AGREED THAT THE OBLIGATIONS HEREUNDER SHALL CONTINUE IN THE SAME MANNER AS 
IF ALL THE BONDS WERE SOLD TO THE GOVERNMENT. IN THE EVENT NO BID IS 
RECEIVED FROM A BIDDER OR BIDDERS OTHER THAN THE GOVERNMENT WITHIN THE TERMS 
HEREIN SPECIFIED, ALL THE BONDS SHALL BE SOLD TO THE GOVERNMENT.
THE BORROWER AT THE OPTION OF THE PURCHASER S SHALL ISSUE SUNGLE BONDS
WITH FACE VALUES IN THE AMOUNT OF THE RESPECTIVE PURCHASES IN LIEU OF
INDIVIDUAL DENOMINATION BONDS. ALL SUCH SINGLE BONDS SHALL BE REGISTERED AS 
TO PRINCIPAL AND INTEREST AND PAYABLE AS DIRECTED BY THE PURCHASERS, BUT 
OTHERWISE COMPLYING WITH THE DESCRIPTIONS SET FORTH IN SECTION 2 HEREOF. THE 
BORROWER SHALL COVENANT THAT, UPON REQUEST OF THE HOLDER OF A SINGLE BOND,
IT SHALL ISSUE, AT ITS OWN EXPENSE AND WITHIN 90 DAYS FROM THE DATE OF SUCH 
REQUEST, NEGOTIABLE BEARER COUPON BONDS IN DENOMINATIONS OF $ 1,000 , AS
DESCRIBED IN SECTION 2 HEREOF, IN AGGREGATE AMOUNT EQUAL TO THE AMOUNT OF
THE SINGLE BOND STILL OUTSTANDING. THE PRINTING OF TEXT OF SINGLE BONDS 
SHALL BE OF TYPE COMPOSITION ON PAPER OF SUFFICIENT WEIGHT AND STRENGTH TO 
PREVENT DETERIORATION THROUGHOUT THE LIFE OF THE LOAN. THE BONDS SHALL 
CONFORM IN SIZE TO STANDARD PRACTICE AND CONTAIN THE APPROVED MATURITY 
SCHEDULE FOR PAYMENT OF PRINCIPAL.
SECTION 4 .  DESCRIPTION OF THE PROJECT. THE PROJECT SHALL CONSIST OF
UNIT A A NEW DORMITORY FOR APPROXIMATELY 218 MEN STUDENTS 
AND TWO SUPERVISORS 
UNIT B ADDITION AND REMODELING OF EXISTING DINING FACILITY 
TO PROVIDE FOR 350 ADDITIONAL STUDENTS AND 
UNIT C THREE NEW APARTMENT BUILDINGS TO HOUSE APPROXIMATELY 
25 STUDENT FAMILIES AND 23 FACULTY MEMBERS 
HEREIN CALLED THE PROJECT
SECTION 5 .  GOVERNMENT FIELD EXPENSE. THE AMOUNT OF THE FIXED FEE FOR 
GOVERNMENT S FIELD EXPENSE REFERRED TO IN SECTION 30 OF THE ATTACHED TERMS 
SECTION 6.  SPECIAL CONDITIONS. THE GOVERNMENT S OBLIGATION TO PURCHASE AND 
CONDITIONS SHALL BE $ 5,400 .
THE BONDS OF THE BORROWER IS ALSO SUBJECT TO THE SPECIAL CONDITIONS 
ATTACHED HERETO AND MADE A PART HEREOF AS EXHIBIT 6.
SECTION 7- NON-DESCRIMINATION. THIS AGREEMENT IS SUBJECT TO THE 
PROVISIONS OF THE EXECUTIVE ORDER 11063 DATED NOVEMBER 20, 1962. THE 
BORROWER COVENANTS AND AGREES THAT IT WILL NOT DISCRIMINATE NOR PERMIT 
DISCRIMINATION BY ITS AGENTS, LESSEES OR ANY OTHERS OPERATING HOUSING AND
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RELATED FACILITIES IN THE USE OR OCCUPANCY OF SAID FACILITIES BECAUSE OF 
RACE, COLOR, CREED, OR NATIONAL ORIGIN.
IN WITNESS WHEREOF, THIS AGREEMENT HAS BEEN EXECUTED IN THE NAME OF 
BISHOP COLLEGE BY THE UNDERSIGNED OFFICIAL, AND UNDER ITS OFFICIAL SEAL, 
ATTESTED BY ITS SECRETARY, AND IN THE NAME AND ON BEHALF OF THE UNITED 
STATES OF AMERICA, HOUSING AND HOME FINANCE ADMINISTRATOR, COMMUNITY 
FACILITIES COMMISSIONER, BY THE UNDERSIGNED OFFICIAL.
BY
PRESIDENT, BOARD OF TRUSTEES
ATTEST
TYPE OR PRINT NAME OF SIGNING OFFICER
ASS T. SECRETARY, BOARD OF TRUSTEES 
TYPE OR PRINT NAME OF SIGNING OFFICER
UNITED STATES OF AMERICA
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$1,200,000 - 40 YEARS AT 3.50 PERCENT
YEAR BONDS OUT. ANNUAL INTEREST PRINCIPAL MAT. TOTAL
1964 1200 $42,000 00 $42,0001965 1200 42.000 00 42,0001966 1200 42.000 17 59,000
1967 1183 41.405 17 58,405
1968 1166 40,810 18 58,8101969 1148 40,180 18 58.180
1970 1130 39,550 19 58,5501971 1111 38,885 20 58,8851972 1091 38,185 20 58,1851973 1071 37,485 20 57,4851974 1051 36,785 21 57,7851975 1030 36,050 21 57,0501976 1009 35,315 22 57,3151977 987 34,545 23 57,5451978 964 33,740 24 57,7401979 940 32,900 24 56,900
1980 916 32,060 25 57,0601981 891 31,185 26 57,185
1982 865 30,275 27 57,275
1983 838 29,330 28 57,3301984 810 28,350 29 57,350
1985 781 27,335 30 57,3351986 751 26,285 31 57,2851987 720 25,200 32 57,200
1988 688 24,080 33 57,080
1989 655 22,925 34 56,925
1990 621 21,735 35 56,7351991 586 20,510 37 57,510
1992 549 19,215 38 57,215
1993 511 17,885 39 56,885
1994 472 16,520 40 56,520
1995 432 15,120 42 57,120
1996 390 13,650 43 57,650
1997 347 12,145 45 57,145
1998 302 10,570 46 56,570
1999 256 8.960 48 56,960
2000 208 7.280 49 56,280
2001 159 5,565 51 56,565
2002 108 3,780 53 66,780
2003 55 1,925 55 56,925
s t a g e  I I I  P ro g ra m  A 
p r e  C o n s t r u c t i o n
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HOUSING AND HOME FINANCE AGENCY 
COMMUNITY FACILITIES ADMINISTRATION 
COLLEGE HOUSING PROGRAM 
PROJECT SUMMARY AND APPROVAL
PROJECT NO. M489326
RELEASE DATE 15 SEPT 1969
A PPLICANT NAME THIS IS FOR TESTING PURPOSES ONLY 
ADDRESS SAME AS APPLIES FOR THE ABOVE LINE





METHOD OF FINANCING AMT OF LOAN
B. RELATED SERVICE FACILITIES *.02
C. SUBTOTAL-A PLUS B $.03
D. OTHER SERVICE FACILITIES $.04






TERM OF FEDERAL LOAN 99 YEARS AT 040 PERCENT INTEREST. 
ESTIMATED COST OF FUR NISHINGS AND MOVABLE EQUIPMENT
TOTAL EST COST 
*1 , 1 1 0 , 0 0 0 . 0 1  
$47,619,234.58 
$1 , 0 0 0 , 0 1 0 . 1 1  
*99,999.99
$1,234.09
CON STRU CTION SUMMARY 
PROJECT COST ESTIMATED 
CONSTRUCTION








GOVERNMENT FIELD EXPENSE 
TOTAL PROJECT COST 
















COST PER SQ FT 
$10.54 
$155.55
COST PER STUDENT 
$ 1 . 8 8  
$ . 0 1
SPACE DISTRIBUTION
A. REVENUE-PRODUCING SPACE 
DINING
TOTAL REVENUE-PRODUCING SPACE
B. ALL OTHER SPACE 
IMPROVED SPACE
GRAND TOTAL
SQ FEET PERCT TOT SPACE
4110
1000
2 1 0 0
8704
STATUS OF SITE ACQUISITION
ESTIMATED PERIOD FROM APPROVAL TO START OF CONSTRUCTION 99 MONTHS.
ESTIMATED CONSTRUCTION PERIOD....999 MONTHS.
s t a g e  IV P r o g ra m  A 
C o n s t r u c t i o n  
(Same a s  S t a g e  I I  P ro g ra m  B)
s t a g e  V P ro g ra m  A 
A u d i t
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STPRJ M+0 LAND BLDG ENG. DATA ARKANSAS 01
04100 12000 100000 250000
04101 12000 100000 250000
04102 12000 100000 250000
04103 12000 100000 250000
04104 12000 100000 250000
04105 12000 100000 250000
04106 12000 100000 250000



















M+0 $126,000 LAND $800,000 RLOG $2,900,000
218
STPRJ M*0 LAND BLOG ENG. DATA ARKANSAS 02
******** GRAND TOTALS ********
$126,000 $800,000 $2,900,000
219











44106 2500 123456 300000
44107 2500 123456 300000
44108 2500 123456 300000
44109 2500 123456 300000
44110 2500 123456 300000
44111 18500 678999 450000
44112 18500 678999 450000
44113 18500 678999 450000
44114 18500 678999 450000
44115 18500 678999 450000
44116 18500 678999 450000
M+0 $136,000 LAND $5,308,554 BLDG $5,700,000
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STPRJ M+0 LAND BLDG ENG. DATA TEXAS 02
44117 18500 678999 450000
44118 18500 678999 450000
44119 18500 678999 450000























M+0 $140,000 LAND $3,573,996 BLDG $5,100,000
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STPRJ M+0 LAND BLDG ENG. DATA TEXAS 03
******** GRAND TOTALS ********
$276,000 $8,882,550 $10,800,000
s t a g e  VI P ro g ram  A 
Loan  Management R e p o r t
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HOUSING AND HOME FINANCING AGENCY 
COMMUNITY FACILITIES ADMINISTRATION
QUARTER ENDING JUN 30, 1965
QUARTERLY LOAN MANAGEMENT REPORT REGION V
3. NUMBER OF LOANS IN GROUP XI
4. NUMBER OF GROUP II LOANS IN DEFAULT
5. NUMBER OF DELINQUENT REPORTS OF INITIAL COMPLIANCE
8. NUMBER OF PROJECTS VISITED DURING QUARTER
9. ATTACH A BRIEF STATEMENT ON EACH LOAN IN GROUP II, 
SHOWING CURRENT STATUS AS WELL AS THE ACTION BEING 
TAKEN TO CORRECT THE DIFFICULTY
10. COMMENTS
CHIEF, LOAN MANAGEMENT BRANCH DATE
REGIONAL DIRECTOR OF COMMUNITY FACILITIES DATE
ARA CH PFL TOTAL
1. NUMBER OF LOANS UNDER LOAN MANAGEMENT
2. NUMBER OF LOANS IN GROUP I
19
13
6. NUMBER OF DELINQUENT LOAN MANAGEMENT REPORTS 10
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********01*************
* M O V E  P O S I T I O N  #* 0 0 9  TO  L O C A T I O N  ** T A G G E D  R A T E  *
***********************
***** ***01*************R E A D* R E A D  *L O A N  V A L U E  C A R O
*****************
* * * * * * * * E 1 * * * * * * * * « * * * *
* F R O M  P O S  2-4  ** & 5 - 6  OF  LVC  ** D E T E R M I N E  P O S  •* OF LV  #***********************
* * * * * * * A 2 * * * * * * * * * * * * *
C O M P U T E  R A T E  •
n n A » ^ °  : 
**********************
* * « *  I 
*  •  •# 82 #.X.
*  •
* * * *  .A A 1 5  ^ X* * * * * * * * 8 2 * * * * * * * * * * * * *  R E A D* R E A D  S O U R C E  *O F  A N N U A L  * R E V E N U E  C A R D  *
*****************
C 2 " * " * .
.* "* * * ' « * . NO*® C O L U M N  01 ®*.»*. E Q U A L  > .*® .®*. .**
Oo.  , * o
* YES X
*  1 0 *• A3 * * *
I BB3 Q
gO#" *.̂
ta ’UmiAL REVENUE >
«. YEARLY PAYMENT .»» ..•» .**, X• N O  ****
*  ** C3 *
*  *  * ** *  A A 1 6X* * « « * E 2 * * * * * * * * * * * * *
* P R I N T  H E A D E R  *
*  *
*  *********************
* * * * * A 3 * * * * * * * * * * * *
V A L U E ^ O F
*******************
* * * * * 6 3 * * * * * * * * * * * *
P R I N T  _
^ D I S A P P R O V A L  * M E S S A G E•*••••••••••*••••••
A A 1 6  X
* A4  *...
*  *
* * * *BB2 1  X
H O V E  F R O M  T A B L E  IN  U P P E R  M E M O R Y  AS  I N D I C A T E D
BY PS 0 2 - 0 3  0 8 - 0 9  T O  P RT  A R E A  I ND  BY 0 5 - 0 7
X
•  . 3 **D1 *
E O J
• 03 ...• » .
• • • «  .B B 2 0  X
irsnsag ÎNp r i n t - a r e a
*********************
A B 1 8
8 8 2 2
* D4  *...
04 • X.
X
*  2** 8 3  *
A B I 6
,*• *..** D A T A  * * . Y E S
.. . . . . . . • * “ X• NO  * * * * *
•  *  4 *• * C1  *. * *
A B 1 9X* * * * * E 4 * * * * * * * * * * * * ** P RT  ** Q U E S T I O N  G ** POS 8-11 O F  T H E  ** T A B L E  C A R D  ** * ********************
X
:ci':
A B 1 9
23h
* * * ** «
« Al *...
*  *  •
* * * *  .
BB23 X *********
*
* INCREMENT* LOCATION TO* LOAD TO BY 80
***********************
X
* * * * *






* * * *  ,■
)B24 .X.Cl *..*o o *.
.*» POSITION »*.YES K» 2000 PLUS IRl °*. °*. EQUALS 3000 P .*» . *. LUS IRl .*°»*. .*° X




* * * *  .
BB27 X*******A2************
ADD 001 TO IRl
* * * *
*  *
* A3 »...* * .
* * • *  ,
8B30 X
FROM 2-4 AND 5-6 OF INPUT CARD DETERMINE




* * * *
8B28 .X.B2 *..*o o,.
.*» POSITICN °*.VES 
* °  2000 PLLS IR2°*. > 3000 PLUS .*« .o*. IRl .*«o*. . * o
N O
X
* * * *
*  *
*  0 1  *  
*  *
*  •  *  *  
BB25
X
* * * *
*  «
* El *
*  *  
* * * *
BB26
POSITION AND LENGTH OF A FIELD IN APPLICATION
WHICH REPRESENTS A SOURCE OF ANNUAL REVENUE.
* NO ******** . * * ****
* * . * El * * ** 01 *.X. * * * D2 »...* * , **** * ***** . BB26 **** .
BB25 X BB29 X „ X*****01************* ********02••*********** ********03************* * * * * * * ADD SOURCE OF




* El *.X.* * .
*•** .
BB26 X X********El************* • « * * *****
READ * * * 9** READ * * 82 * *82 *IN NEXT REMARK * * * ** * * « * * *
***************** BB28 AA15
X
* * * * *





S T A R T
P R O J E C T  S I P M A R Y  A ND a p p r o v a l  1 A NC  
2





• El * .X  
* * * *
NO
El «.
•o l a s t  C A R D
« NO
« • . Y E S  «* • 
.*« .
•  « X
• A3  *
M O D I
«• .YES «*. . •« .
« X
•  2 #•A2 #
H A L T O l l l
R E A D
R E A D  A C A R D
*****************
B2 *.
. * o  «*.. *«  o * . Y E S*® C OL  90 AN • «*.«#. .*» . «*. .*««*.  .*« X• NO
*  2 *  * 82 »
S U B I
C2
. • ».•« C O L  « * . N 0*o 7 8 / 8 0  E Q U A L  «#.o*. C N T R  1 .*'* .
.*»Y ES X
*  2 **E2  *
SUB 2
**D2<••••••••••••




T A P E * * ”  ^ X * * * * * * * * 8 2 * • • • • • • • • • • • •W R I T E







* * * *  .M O D I  X* * * * * * * A 3 * * * * * * * * * *
M O D I F Y  A D D R E S S E S  FOR P S E A  NR  2
L C2
* (33 *..) 
83.X.
•« L A S T  C A R D « • . Y E S
«• . .*® o*. .*«N O
* *** * * C 3 *
X
*  2 *  * 83  *
********** *R E A D  R E A D  A C A R D  F R O M  D E C K
2 *
*****************
• X .D3 *..*« o*..•« C O L  ® * . N 0  *« 7 8 / 8 0  E Q U A L  «*.«•. C N T R  1 ,*o ,«*. .*««*. .*« XYES * * * * ** 2* * 0 3  •
s5b3 
***** ***** ** * * * * * * 2 3 *
A DDT E N  TO C N T R  1
.X.A 4  *..*«.*«*« S S H B«*.«*.
• 8 4  *.X.
« * . ® * . 0 N®*.
;O FF  **#*
* C4 *
SUB4R E A D  , X
* * * * . k o * B 4 * * * * * * * * * * * * iT A P E
R E A D  F R O M  T A P E
*****************






• ,2* * A4  *
SUB5
« * * « * 0 4  ••**«'*•**•
C G O• TO R O U T I N E  D O I T  * I N D E X E D  BY • IRl •*****************
• * * * * E 4 • • • • • • • • • •




• • « • • A l • • • • • • • • • «
• GC• 1C P O L T I N E  STB• iNCeXEC BŸ• IR2 ••••••••••••••••••
• • « • « 6 1 • • • • • • • • • •
P R I A T  L I N E
p o u t i n e
P R I N T  
P R I N T  LIN E
• X.Cl *.• •® •..•» CCI » « . Y E S  *® 7 9 / 8 0  E Q U A L  •*T C  40  •» .
#. •*® XKC ••••
♦ A2 *...* • .• ••• .H A L T O l l l  X •••••••A3*•••••••••••
î HALT 0111 î
• B2 *.X
SUBI X• • • • • • • • 6 2 « « * * * * * * * * * * *T A P E
R E W I N D  T A P E  1 
•••••••••••••••••
R E S E T  C N T R  1
L C2
• • • • • • • E l «
• 0 4  •
H A L T 3 9 9 9
••••••••••• S U B 2
» E2
E2 X.
U P D A T E  I N D E X  r e g i s t e r s
•••••••••••*••••••••••
• ® ®«..•® ®*.N0•® C OL  79  E Q U A L  ®*.
° " .. .  '  •®*. • *®YES
• A3 •.
H A L T 0 4 4 4 . ,  X
• m a l t  0 4 4 4  «
•••••••••••••••••••••
•••• • • • . • 83 * .X .
H A L T 0 5 5 5  . X
h a l t  055 5
X
l*• 83  •
L C 2
• D 3 • • • •• • .• ••• •S U B 3  .X.03 •.• ® ®*..•® ®*.N0*® COL 79 FCUAL ®».®*, 5 . ®  •#. .® . ®«. .«® X• Y E S  • • • *
# A 4  #.. .# #• ••• .S ÜB 5  . X• • • • • • • A 4 # # « * * * * * * *
T U R N  O F F  S W I T C H
•••••••••••••••••••
••••••••B4̂ «*««««««****P R I N T
p r i n t  b r i e f• D E S C R I P T I O N  # L I N E S  ••••••#••••••••••
X
• ,1* • 83 •
LC2
• 04• • .• ••• .H A L T 3 9 9 9  X • • • • • * • 0 4 * * * * * * * *  ***
E N D  OF JOB
* A3 *





T A P E
X
A3
H A L T 0 4 4 4
T U R N  S W I T C H  1 ON
•••••••••••••••••••
X
E N D  F L O W C H A R T
X
237
s t a r t
LCAK AGREEMENT
t C l S E K E c P I N G
• Cl *.%




H A L T 0 3 3 3
AZ'* ... « ®*..*« «*.0NSA «*.«*. .*« .«*. .*««*. .*« X• OFF ••••
I * D2
H2.X.
E N T R Y 2
«*.® * . N 0*« C O L  00 E Q U A L  «*.»*. * .•« • «*. . ®«*. .*« X* y es *****
* 0 2  *
H A L T O l l l
T U R N  SA ON
**•* . * * • * 02 *.X.
E N T R Y 2  .X.
02 *.. *« «*..*« « * . Y E S*« COL me E Q U A L  «*. . .̂*® .«*. . ««*. .*« X* NO ***■•* ,2* 
* 0 2  •
PRTl
* * * * * * * * E 2 * * * * * * * * * * * * *
p r i n t
P R I N T  H E A D E R  * BLO CK
*****************
X
*  01  *
E NT R Y l
« A3 *...* *• *** •LC .X.A3 #..*« ®*..*«  ® * . Y 6 S*® L A S T  C A R D  ®*.
°*. ®*. .*® X* NO  * * * * *
: :A,':* *
I H A L T 3 9 9 9X* * * * * * * * 6 3 * * * * * * * * * * * * *RE AO
R E A D  A C A R D
****************
.X.C3.«o ®*..*« ® * . Y E S*® COL 90 ECU AL «*. 1 .*« . « - . , *®










* * * * * * * * E 3 *
OFF
o * . 0 N«*.
;X
* 2* *03 *
SUB 2
TAPE
r e a d  t a p e  1
* A 4  *.X.
E N T R Y 4  .X.A4 *..*« ®*..*» T A P E  A R E A  ® * . Y E S*« I N D E X E D  BY ®*.«*. IRl E Q U A L  .#« .«*. T O  AN  * . *«®*. .*« X* NO
84 • X.
* 2* *C1  *
E N T R Y 7
.*» ®*..*« ® * . Y E S*«  END  OF  T A P E  «#.»*. R E C O R D  .*« .®*. *®®*. .*«NO X
01
E N T R Y !
* * * • • • • C 4 * * * • • • • • • * • *  *MOV E  *1 C H A R  F R O M  *T A P E  A R E A  IRl T O  PRT A R E A  IR2
********************** 
* 04 *.X
E N T R Y 5  X*******04*••••*•*«*
U P D A T E  IN D E X  R E G I S T E R S
*******************
.*« «*..*® E N D  « « . Y E S  •® OF P R I N T  LINE »♦.®*. .*« • ®*. .*«»♦. .*« X* NO **•*• * 
» 02  «
CONTINUED
NEXT PAGE
E N Î R Y 2
238
E K T R Y 6  .X.Al 4.
, «o  ° * . o *. N0*0 EN[ OF T&P E  ®«.o*. R E C C R C  .*® .
X
* l* *A4 *
E N T R Y 4
«*. .*** YES
*01 #
E N 1 R Y 1
* Cl  *
E M R Y 7
'HCVE 1 C H A R  FRO M C A P O  A R E A  IR3 TC F RT  a r e a  IR2
*********************
U P D A T E  ÎNC FX  R E G I S T E R S
*#*##«#**«*#****»#










H A L T 0 3 3 3  _ X
H A L T  0 3 3 3
# B2 «.X
H A L T O l l l  _ X
H A L T  0 1 1 1
«01 «
E NT R Y l
• 02  « . . .• •
PRTl X
* * * * * * * * 0 2 * * * * * * * * * * * * *P RI NT
P R I N T  H E A D E R  * B L O C K  *
*****************
• i*• A3 •
LC
• A3 ••••* •**** .H A L T 3 9 9 9  X ••**»*»A3*•••*•******
* E NO  OF  JOB •
• B3 *.
SUB I* * * * * * * 0 3
T U R N  CM  T P R O
• !•• 04 *
EMTP.Y5
* 03 « • ••* * •• *** .S U B 2  X* * * * * * * 0 3 * * * * * * * * * *




*o*•. L A S T  C A R O




*••*•***A4**•*•*•*«••«•R E A D• R E A D  •N E X T  V A R I A B L E  * C A R D  *
*****************
• X*84 *..«® ®*.,*o C OL  ® * . Y E S  *® 80 E Q U A L  ro A ®*.®«.®«.
nS°
• * *® X
• 1* * 0 3  •
E N T R Y 3






S T A R T
A H C R T I Z A T I O NS C H E D U L E
***********
K O I S E K E E P I N G  C L E A R  S T O R A G E
*********************
SET k O R O  P A R K S  0 0 3 0  0 0 1 9  C 0 0 9  0 0 0 6
*********************
R E A D
R E A D  A C A R DI «
#*«*##**«*#*****#
I X « * • » * * * * * A 2 * * * * * * * * * * * * * * * * * * * * * * A 3 * * * * * * * * * * * * *  •
I * 0 0 2 9  / Q U T B l  * * * • * *
I * 0 0 1 8  / *• * N P R I N  X C 0 0 8  / *• * A I N T  1 , 2 , 3  *
* * . *•*************** ******
• ^ X# * * * * * * * * 8 2 * * * * * * * * * * * * * I * * * * * * * * B 3 * * * * * * * * * * * * *  I. # H A D S F  • • . » M I N U S  A Î N T 3  E C  *. • W O R K  1 D I V  1 0 0 0  *. * E G  / P M A T 3  A D R  *
I * A V G  D E B T  SC/S RT * . * X O U T B D l  P L U S  * . * 5 0 0  / H A D S F  *
. * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * *  •
I X . * * * * * * * * 0 2 * * * * * * * * * * * * * * * * * * * * * * C 3 * * * * * * * * * * * * *  I
. * A V G  D E B T  S U S  RT * • * X O U T B D l  M I N U S  * i * 5 0 0  / L A D S F  *
• * P M A T 3  X ' . * 1 0 0 0  P L U S  A I N T 3  *• * EQ  T 0 T L 3  #
• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
I * * * * * * * * 0 2 * *  * * * * * *  * **
: : :. * Y E A R  4 0  *
• * * •. • A I N T 3  t T O T L  *• * 1 - 2  *
• * * * * * * * * * * * * * * * * * * * * * * * a •******•**••***•*••**•* •
« *•* «  f>« » * E 2 *  * * * * * *  * * * * * *• ♦ « * • •• • *• * O U T B l  / 0 U T B 2 # 3  * , * *
• • # .. * 3 0  / 0 0 8 9  *• * • .. * * . * * * * * * * * * * * * * * * * * * * * * * * • ♦ • .
**** ,* • • » A 4  *.X.
S T E P C  X
0 U T B D 2  INDI / P M A T 2  IND I  / 0 U T B D 3  INDI
a ****** *************
* * * * * * * 8 4 * * * * * * * * * * * *
1 0 0 0  EQ  / N P R I N  
•*••**•*»••**•*•#***•
•******C4************
N P R I N  X 0 0 0 8  EQ  A 1 N T 4  INDI
*********************
• • * « • • * 0 4 * * * * * * * * * * * *H A D S F  M I N U S  A I N T 3
IND I********************
* * * * * * * a E 4 * * * * * * * * * * * *




P M A T 3  IhCl X I CO O  P LL S  A I K T 3  INCl / 1CT L3  INDI
*«****«***#***###*#
.X.01 »..*« «*.,»o IS Y E A R 3  o * . N 0  *»  INDI EG 0 0 3 3  o*.<*«• PLU S  20 .*® •0*. .•» o # .
* Cl #.x





RPl S T E P C  U S E  L A C S F  IN P L A C E  CF H A D S F
******«#**#*****«***
# X «Dl *.,*0 0»,.«<* IS YEAP.3 ° * . Y E S  «0 INCl E Q  0C33  o«. PLU S  40 .*® .
.«®NC X
* A2 •
S T E P Y
* Cl *
ST E F X
• A2 «...
S T E P Y A2
.»» IS ° » . YES•o A D D E D  E Q U A L  ««•»*. C U T B l  .** .
o*. ,*o
NO X
* A3  *
S TE PP
82 0»..«<* IS « « . Y E S*« A D D E R  7 O U T E l  «*.
• *«
NC X
• C3  *
S T E P O
S U B T R A C T  A D D E R  M I N U S  O U T B l  / A C C E R
* * * * * * * D 2 * « * * * « * « # * « *
S ET  0 0 8 9  AT  30
* E4 •
S T E P Z
« A 3  ...
STEPP X• • • • • • ■ « A 3 • • • • • • • • •« «• •PRINT
P R I N T  l i n e
X
H A L T !
* C3  *.X
S T E P U  X
* S U B T R A C T  ** O U T B l  F R O M  ** A C D E R  / A D D E R  *
***********************
* » * * * * * * D 3 * * * * « * * « * « « * «
« SET 0 0 8 9  AT 3 C  • 
***********************
* E3 #.X
S T E P S  X* * * * * # * * E 3 * « « « « « * « * * * * *
* SUB I F R O M  ** P K A T 2  INDI, 1 *« F R O M  A D D E R  *
••«•»•••••••••«»«••««««
. .X.A4 *.. « ««..*« IS o * . N 0*« A D D E R  E Q U A L  ««.«*. T O  Z E R O  .*« . «*, .«««*. •*« X# YES
* E3 "* 84  *.X.
S TEPS**** .S T E P A  X* # * « * * * * 8 4 * # * * * * * * « * * * *
Î *EXCEpflON*OF" Î* O M I T T I N G  PMA T  #• C A L C U L A T I O N  *#*##*************«**«**
* * * * * * * * C 4 « * * * * * * * * * « * *P R I N T
P R I N T  L I N E
X
H A L T 2
• » •• E4  #.X.* » .• ••»S T E P Z  ^ X• «••c « • • E 4 » » * * » » » » » » » »





STAGE II  PROGRAM C
.X.









* 2 * 









S T A R T
a U C I T  S T A G E  V
• • • • « ■ « C l # # # * # * * # * * * * *
h C L S E K E E P I N G  * 
**********************
# • .* Cl « % .
LC Dl*0
L A S T  C A R D “ « . Y E S  »#.
N O  « * * *
* A 3  *
P R I N T l
R E A D
R E A D  A C A R D  
**#*«#**«
*X#A 2  *,
S W I T C H  I
o*. .*o* O F F
o * . 0 N
B2.X.
• C 3  •
SUBI
,*o F I R S T  o * . N 0  *o C A R D  H A V E  #I N  C C L  00 .*® .»*. .*» X* Y E S  **"#* •# E4  #* •
H A L T O l l lX
* * * * * * * * 0 2 * * * * * * * * * *
* T U R N  S W I T C H  1* O N
********************
* # * * * # * 0 2 * * * * * * * * * * * * *
M O V E  H E A D I N G  *T O  S A V E  A N D  •P R I N T  A R E A  •
*********************
* *





* A 3  ***#
* • • «••• .P R I N T l  X
P R I N T  ALL
t o t a l s
* * * * * * * 8 3 * # * # * # # * * * * ** ** E N D  OF J O B  *• * *********************
**•* I * ** C3  *.X.* * .
S U R l  «X.C 3  *.,** o*,. * «  ® * . N 0*o C O L U M N  00  AN  ®*.
'  ‘ :«*. . *®  X• Y E S  * * * *• •• * A4  *• • •, *•**S U B 2
* * * * * D 3 * * * * * * * * * * * *





• A 4  *••«* **•** •S U 6 2  X* * * * * * * * A 4 * * * * * * * * * * * * *  * ** *• A D D  T O  T O T A L S  ** ** ************************
* * * * * 8 4 * * * * * * * * * * * * *  * *
P R I N T  C A R D  L I N E  * 
********************











S T A R T
-01-
LCAK W A N A G E M E h T  
r e p o r t
C L E A R  S T O R A G E  
*#**#*«******#**«#*#*
R E A D
R E A D  A C A R D
#*«**#*#*#**
f C V E  PRGJf'CT TO C O M P A R E
me*#*###********#****
A DD  4 TC  I ND EX







LAS T  C A R D « • • Y E S
«*. • *o* NO * 3*• 01 •
F IN AL
R E A D
REA D  A C A R D
E2 *.••« ®*..#« « « . U N E O U
#o COMPARE « * .«*, P R O J E C T  .*» • o*. N U M P E R  . ««•• .•« X# E C U A L  •*#•• 2*• 04 #
K E E P P J
T E S T
• A3  #.X




D E L R P T
B3.*« «•••*» " * . Y E S*" T E S T  CC 80 "*•FDR 7 .*« •
«*• • *"NO X* *2% • Bl •
I NC C N F
* * * * * * * * C 3 * * ^ * * * ••• »• •R E L S e• S E L E C T  •S T A C K E R  W R O N G  • TYP F  *
*****************
* * * * * * * 0 3 * * * * * * * * * * * *
• h a l t  111  A - B  «• R E G I S T E R S  •*********************
# E3 «.X
C E L R P T  .X.E3 ••
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* * * * * * * * * * * * * * * * * * * * *
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* * * * * * * * * * * * * * * * * * * * *
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